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A B S T R A C T
R e i c h e l ,  J a m e s  D .  , M .  S. , S u m m e r  1976  W i l d l i f e  B io lo g y
C o y o t e - P r e y  R e la t io n s h ip s  on th e  N a t io n a l  B is o n  R an g e  
(94  p p . )
D i r e c t o r :  B a r t  W .  O 'G a r a
T h is  s tu d y , c o n d u c te d  f r o m  J u ly  1974  th ro u g h  J u ly  1 9 7 5 , used  
a n a ly s is  of s c a ts  to  d e t e r m in e  co yo te  (C a n is  l a t r a n s ) d ie ts  on the  
N a t io n a l  B is o n  R a n g e ,  M o ie s e ,  M o n ta n a .  M ic r o t u s  spp. w e r e  
th e  m o s t  im p o r ta n t  food  s o u r c e  th ro u g h o u t  th e  y e a r .  D u r in g  
s p r in g  and e a r l y  s u m m e r ,  n a t iv e  u n g u la te  fa w n s  w e r e  im p o r ta n t ;  
d u r in g  la te  s u m m e r  and e a r l y  f a l l ,  in s e c ts ,  s e e d s ,  and b e r r i e s ;  
d u r in g  w i n t e r ,  c a t t le  ( B os t a u r u s ) as c a r r io n .
S cen t s ta t io n  l in e s ,  r u n  m o n th ly  d u r in g  s u m m e r  and  f a l l ,  w e r e  
an e f fe c t iv e  m e th o d  f o r  m o n i to r in g  the  c o y o te  p o p u la t io n , w h ic h  
in c r e a s e d  f r o m  ab o u t 20  to  2 9 d u r in g  the s tu d y  p e r io d .  R e s u lts  
of M ic r o t u s  t r a p p in g  in  f o u r  h a b ita ts  and  o b s e r v a t io n s  of h u n t in g  
b y  co yo te s  sh o w ed  th a t  co y o te s  s e le c te d  h a b ita ts  w i th  g r e a t e r  
M ic r o t u s  p o p u la t io n s .  P e r o m y s c u s  m a n ic u la tu s  w e r e  t r a p p e d  
f a r  m o r e  f r e q u e n t ly  th a n  M ic r o t u s  w h ic h  a r e  a p p a r e n t ly  m o r e  
v u ln e r a b le  to  c o y o te s .
P r o x i m i t y  o f c o y o te  dens c o r r e l a t e d  w i th  p r o n g h o r n  
(A n t i lo c a p r a  a m e r i c a n a ) fa w n  m o r t a l i t y .  E ig h t  o f 19 ra d io e d  
fa w n s  d ie d  w i th in  2 , 5 w e e k s  of b i r t h .  C a u s e  of d e a th  w a s  
d e t e r m in e d  f o r  s e v e n  fa w n s ; f iv e  deaths  in v o lv e d  c o yo tes  and  
tw o  w e r e  a t t r ib u te d  to  w e a k  c a l f  s y n d r o m e .  F a w n s  s e le c t in g  
b e d d in g  s i te s  in  h a b ita ts  le a s t  hu n ted  b y  co yo te s  had  the h ig h e s t  
s u r v iv a l  r a te .
D e e r  (O d o c o ile u s  spp . ), p r o n g h o r n s ,  and b ig h o r n  sheep (O v is  
c a n a d e n s is ) w e r e  m o r e  a v a i la b le  as  fo o d  s o u rc e s  to  coyotes  than  
b is o n  ( B is o n  b is o n ) and  e lk  ( C e r v u s  e la p h u s ).
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A C K N O W L E D G E M E N T S
I  w o u ld  l i k e  to  th a n k  m y  c o m m it t e e  m e m b e r s ,  D r s .  B a r t  
O 'G a r a ,  L e e  M e t z g a r ,  and  M a r k  B e h a n . D r .  O 'G a r a ,  m a j o r  a d v is o r  
f o r  th is  p r o je c t ,  g a v e  m u c h  t im e ,  a s s is ta n c e ,  and g u id a n c e  th ro u g h o u t  
th e  s tu d y , and a c r i t i c a l  r e v i e w  of the  m a n u s c r ip t .  D r .  M e t z g a r  g ave  
h e lp fu l  s u g g e s t io n s  f o r  e v a lu a t in g  s m a l l  r o d e n t  p o p u la t io n s .
T h e  N a t io n a l  B is o n  R a n g e  p r o v id e d  lo d g in g  a t  the s tu d y  s i t e ,  
a n d  I  a p p r e c ia te  th e  c o o p e r a t io n  and e n c o u r a g e m e n t  o f fe r e d  b y  M a r v  
K a s c h k e  and  M i l t  H a d e r l i e .
T h e  D e n v e r  W i l d l i f e  R e s e a r c h  C e n t e r  p r o v id e d  a l l  r a d i o ­
t e l e m e t r y  e q u ip m e n t  and m a t e r i a l s  used  on th e  s c e n t  s ta t io n  l in e .  
E r w i n  " B u d "  P e a r s o n  s p e n t a w e e k  h e lp in g  m e  w i th  the  t e l e m e t r y  
e q u ip m e n t  and r a d io t r a c k in g ,  f o r  w h ic h  I  a m  v e r y  g r a t e fu l .
T h a n k s  go to  S k ip  S c a g g s , m y  f i e ld  a s s is ta n t ,  f o r  a lo t  of 
h a r d  w o r k .  F u n d s  f o r  the  a s s is ta n t  w e r e  g iv e n  b y  the U n iv e r s i t y  o f  
M o n ta n a  F o u n d a t io n  an d  H o f f m a n - L a R o c h e ,  In c .  N u m e r o u s  o th e r s  
a id e d  in  th e  f ie ld  w o r k  an d  I  a p p r e c ia t e  t h e i r  h e lp .
F in a n c ia l  s u p p o r t  f o r  th is  p r o je c t  c a m e  f r o m  th e  M o n ta n a  
C o o p e r a t iv e  W i l d l i f e  R e s e a r c h  U n it  ( U . S .  F i s h  and W i l d l i f e  S e r v ic e ,  
U n i v e r s i t y  of M o n ta n a ,  M o n ta n a  F i s h  and G a m e  D e p a r t m e n t ,  and
111
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W i l d l i f e  M a n a g e m e n t  I n s t i t u t e  c o o p e r a t in g ) .
M y  p a r e n t s  h a v e  g iv e n  m e  a  g r e a t  i n t e r e s t  in  w i l d l i f e  a n d  a  
lo v e  o f  th e  o u td o o r s ;  f o r  t h i s ,  a m o n g  m a n y  t h in g s ,  I  w i l l  a lw a y s  b e  
g r a t e f u l .
F i n a l l y ,  I  w o u ld  l i k e  to  th a n k  m y  w i f e ,  D ia n n e ,  w h o  h e lp e d  
w i t h  f i e l d  w o r k  a n d ,  m o r e  i m p o r t a n t l y ,  g a v e  m u c h  n e e d e d  a s s i s t a n c e  
in  p r e p a r i n g  th is  m a n u s c r i p t .
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C H A P T E R  I
I N T R O D U C T I O N
P r e d a t o r - p r e y  r e l a t i o n s h i p s  h a v e  lo n g  b e e n  c o n t r o v e r s i a l  
t o p i c s .  T h e  c o y o t e ,  in  p a r t i c u l a r ,  h a s  b e e n  th e  s u b j e c t  o f  h e a te d  
d i s c u s s io n s .  Z o o l o g i s t s ,  w i l d l i f e  b i o l o g i s t s ,  g o v e r n m e n t  t r a p p e r s ,  
f a r m e r s ,  r a n c h e r s ,  a n d  e n v i r o n m e n t a l i s t s  h a v e  w i d e l y  d i v e r s e  
o p in io n s  c o n c e r n in g  fo o d  h a b i ts  o f th e  c o y o te .  S o m e  s a y  h e  is  a  
w a n t o n  k i l l e r  o f  s t o c k  a n d  b i g  g a m e  w h i l e  o t h e r s  a r e  c o n v in c e d  h e  
t a k e s  n o th in g  b u t  th e  s i c k ,  w e a k ,  o r  a g e d  a n i m a l s .  S t i l l  o t h e r s  
m a i n t a i n  h e  g e ts  s t o c k  a n d  b i g  g a m e  o n ly  a s  c a r r i o n ,  a s s e r t i n g  t h a t  
h is  p r i m a r y  fo o d  is  c o t t o n t a i l s  ( S y lv i l a g u s  s p p . ) o r  j a c k r a b b i t s  ( L e p u s  
s p p .  ) ,  m i c r o t i n e s  (M i c r o t u s  s p p .  ), o r  g o p h e r s  ( T h o m o m y s  s p p .  ) .  
T h r o u g h  a l l  th e s e  c o n te n t io n s  r u n  t h r e a d s  o f  t r u t h  a n d  a  r e v i e w  o f  th e  
l i t e r a t u r e  r e v e a l s  th e  c o y o te  to  b e  a n  e x t r e m e l y  a d a p t a b le  c r e a t u r e .
T h e  c o n f l i c t  b e t w e e n  m a n  a n d  c o y o te  is  a n  e n d u r in g  a n d  
s e r i o u s  p r o b l e m .  O n e  o f  th e  e a r l y  B i o l o g i c a l  S u r v e y  p u b l ic a t io n s  
( L a n t z  1 9 0 5 )  d e a l t  w i t h  e c o n o m ic  c o n s i d e r a t i o n s  i n v o lv in g  th e  c o y o te .  
S in c e  t h a t  t i m e ,  m a n y  o t h e r  p e o p le  h a v e  in v e s t i g a t e d  c o y o te  fo o d  
h a b i t s .  M o s t  r e s e a i  c h e r s  o n ly  a n a l y z e d  s c a t  a n d / o r  s t o m a c h  c o n te n ts  
w i t h  l i t t l e  o r  no  r e g a i  d f o r  o t h e r  f a c t o r s  in v o lv e d .  S o m e  s tu d ie s
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in v o l v e d  l a r g e  g e o g r a p h i c a l  a r e a s  ( D ix o n  1 9 2 5 ,  S p e r r y  1 9 4 1 ,  M u r i e  
1 9 4 5 ,  F e r r e l  e t  a l ,  1 9 5 3 ,  G ip s o n  1 9 7 4 )  w h i l e  o t h e r s  w e r e  r e s t r i c t e d  
to  p o r t i o n s  o f  s t a t e s ,  p a r k s ,  o r  r e f u g e s  ( M u r i e  1 9 3 5 ,  B o n d  1 9 3 9 ,
M u r i e  1 9 4 0 ,  F i t c h  1 9 4 8 ,  M u r i e  1 9 5 1 ,  H a w t h o r n e  1 9 7 2 ,  H a m i l t o n  1 9 7 4 ) .  
S t i l l  o t h e r  s t u d ie s  c o n c e r n e d  s p e c i f i c  s e a s o n s  ( S p e r r y  1 9 3 3 ,  1 9 3 4 )  a n d  
p e g le g  c o y o te s  ( S p e r r y  1 9 3 9 ) .
S in c e  th e  m i d - 1 9 5 0 ' s ,  s o m e  r e s e a r c h e r s  h a v e  a t t e m p t e d  to  
r e l a t e  s c a t  a n d / o r  s t o m a c h  a n a ly s e s  to  b e h a v i o r  p a t t e r n s  o f  c o y o te s  
(O z o g a  a n d  H a r g e r  1 9 6 6 ) ,  p r e d a t o r  d e n s i t y  ( C l a r k  1 9 7 2 ) ,  a n d  h a b i t a t  
( F i c h t e r  e t  a l .  1 9 5 5 ,  O z o g a  a n d  H a r g e r  1 9 6 6 ) .  A l l  o f  th e  a b o v e  
f a c t o r s ,  w i t h  th e  a d d i t io n  o f  p r e y  b e h a v i o r  a n d  p r e y  d e n s i t y  ( G i e r  
1 9 5 7 ,  K o r s c h g e n  1 9 5 7 ,  C l a r k  1 9 7 2 ) ,  m u s t  a f f e c t  p r e d a t o r - p r e y  
i n t e r a c t i o n s .  T h i s  i n f o r m a t i o n  is  e s s e n t i a l  to  p r e d i c t  th e  e f f e c t  o f  
c o y o te s  on p r e y ,  b o th  w i l d  a n d  d o m e s t i c .
M a n y  s t u d ie s  c o n c e n t r a t e d  o n  e f f e c t s  o f  p r e d a t i o n  on b ig  
g a m e  a n i m a l s  ( R o b in s o n  1 9 5 2 ) ,  e s p e c i a l l y  m u le  d e e r  ( H o r n  1 9 4 1 ,  
S a l w a s s e r  1 9 7 4 )  a n d  w h i t e - t a i l e d  d e e r  ( A i t o n  1 9 3 8 ,  K n o w  I t  on  1 9 6 4 ,
C o o k  e t  a l .  1 9 7 1 ,  O g le  1 9 7 1 ) .  W h e t h e r  th e  c o y o te  a f f e c t s  p r o n g h o r n  
p o p u la t io n s  h a s  b e e n  a  c o n t in u in g  c o n t r o v e r s y .  M a n y  r e s e a r c h e r s  
c o n s i d e r e d  th is  p r o b l e m  ( R i t e r  1 9 4 1 ,  B u e c h n e r  1 9 5 0 a  a n d  1 9 5 0 b ,  
A r r i n g t o n  a n d  E d w a r d s  1 9 5 1 ,  U d y  1 9 5 3 ,  Y o a k u m  1 9 5 7 ,  C o m p t o n  1 9 5 8 ,  
B e a l e  a n d  S m i t h  1 9 7 0 ,  E a r s o n  1 9 7 0 ) ,  b u t  l i t t l e  c o n c r e t e  d a ta  w e r e  
fo u n d  b e f o r e  a  s tu d y  b y  B e a l e  a n d  S m i t h  in  1 9 7 3 .  T h e y  fo u n d  th a t
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b o b c a t  ( L y n x  r u f u s ) p r e d a t i o n  w a s  th e  m o s t  i m p o r t a n t  c a u s e  o f  f a w n  
lo s s  a n d  th e  g r e a t e s t  s in g le  d e c i m a t i n g  f a c t o r  a f f e c t i n g  n e t  p r o d u c ­
t i v i t y .
P e r s o n n e l  o f  th e  N a t i o n a l  B is o n  R a n g e  a t t e m p t e d  to  r e g u l a t e  
th e  c o y o te  p o p u la t io n  th r o u g h  1 9 6 2 ,  a l th o u g h  p o is o n in g  w a s  d i s c o n ­
t in u e d  oh  th e  R a n g e  in  1 9 5 6 .  I t  is  p o s s ib le  t h a t  c o y o te s  w e r e  
o c c a s i o n a l l y  s h o t  d u r i n g  th e  u n g u la te  r e m o v a l  p r o g r a m  w h ic h  la s t e d  
u n t i l  1 9 7 1 .  A p p a r e n t l y ,  th e  c o y o te  p o p u la t io n  r e m a i n e d  lo w  u n t i l  
1 9 7 0  w h e n  i t  b e g a n  i n c r e a s i n g ;  i t  p e a k e d  in  1 9 7 3 .  T h e  m o r t a l i t y  r a t e  
o f  p r o n g h o r n  fa w n s  b e t w e e n  1 9 6 2  a n d  1 9 7 0  r e a c h e d  a  h ig h  o f  32  
p e r c e n t .  In  1 9 7 0 ,  th e  m o r t a l i t y  r a t e  j u m p e d  to  66  p e r c e n t  a n d  w a s  
62 p e r c e n t  in  1 9 7 1 .  In  1 9 7 3 ,  th e  m o r t a l i t y  r a t e  r o s e  to  80  p e r c e n t  
( A n o n y m o u s  1 9 5 6 - 7 5 ) .  T h e s e  d a ta  w e r e  b a s e d  o n  c e n s u s e s  b y  R a n g e  
p e r s o n n e l .  T h e  n u m b e r  o f  s u r v i v i n g  fa w n s  w a s  p r o b a b l y  a c c u r a t e ,  
b u t  th e  n u m b e r  o f  fa w n s  b o r n  w a s  u n d e r e s t i m a t e d  u n t i l  a t  l e a s t  1 9 7 0 .  
T h e  n u m b e r  o f  f a w n s  b o r n  w a s  e s t i m a t e d  f r o m  o n ly  th e  n u m b e r  o f  
f a w n s  s e e n  in  e a r l y  s u m m e r .  T h e  n u m b e r  o f  d o e s  w a s  n o t t a k e n  in to  
a c c o u n t .  T h e  r i s e  in  th e  c o y o te  p o p u la t io n  a n d  in  p r o n g h o r n  fa w n  
m o r t a l i t y  a r o u s e d  q u e s t io n s  b y  R a n g e  p e r s o n n e l  c o n c e r n in g  b o th  fo o d  
h a b i t s  o f  th e  c o y o te s  on th e  R a n g e  a n d  th e  c a u s e  o f  th e  h ig h  m o r t a l i t y  
r a t e  a m o n g  th e  p r o n g h o r n  f a w n s .
M y  s tu d y  to o k  p la c e  on th e  N a t i o n a l  B is o n  R a n g e  f r o m  J u ly  
1 9 7 4  t h r o u g h  J u l y  1 9 7 5 .  S p e c i f i c  o b je c t i v e s  w e r e  to:
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1) d e t e r m i n e  d e n s i t y  o f  c o y o te s  on  th e  N a t i o n a l  B is o n  R a n g e ;
2 )  d e t e r m i n e  r e l a t i v e  d e n s i t i e s  o f  p r e y  s p e c ie s  in  th e  a r e a  
n o t  p r e d o m i n a t e d  b y  c o n i f e r o u s  f o r e s t s ;
3 ) r e l a t e  c o y o te  fo o d  h a b i ts  to  d e n s i t y  a n d  a v a i l a b i l i t y  o f  
p r e y  s p e c ie s ;
4 )  r e l a t e  h u n t in g  t e c h n iq u e s  to  p r e y  s p e c ie s  s o u g h t;
5 ) e v a l u a t e  th e  s t a n d a r d  s c e n t - p o s t  c e n s u s  t e c h n iq u e ,  r u n  
a t  d i f f e r e n t  t i m e s  o f  th e  y e a r ,  in  a n  a r e a  w i t h  k n o w n  
n u m b e r s  o f  c o y o te s ;  a n d
6 ) e x a m i n e  c a u s e s  a n d  d e g r e e  o f  p r o n g h o r n  f a w n  m o r t a l i t y .
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C H A P T E R  I I  
S T U D Y  A R E A
T h e  N a t i o n a l  B is o n  R a n g e  ( F i g .  1 ) is  lo c a t e d  n e a r  th e  
s o u t h e r n  e n d  o f  th e  F l a t h e a d  V a l l e y ,  in  L a k e  a n d  S a n d e r s  c o u n t ie s ,  
M o n t a n a .  E n c o m p a s s in g  m o r e  th a n  7 , 7 0 0  h a ,  i t  is  c o m p l e t e l y  
e n c lo s e d ,  r e s t r i c t i n g  b i g  g a m e  m o v e m e n t s ,  a n d  d iv id e d  in to  p a s t u r e s  
to  c o n t r o l  b is o n  m o v e m e n t s .  O t h e r  s p e c ie s  m o v e  w i t h  r e l a t i v e  
f r e e d o m  b e t w e e n  p a s t u r e s .  E l e v a t i o n s  r a n g e  f r o m  6 9 6  m  to  1, 36 1  m ,  
a n d  m u c h  o f  th e  s o u t h e r n  h a l f  o f  th e  a r e a  is  c o m p o s e d  o f  s m a l l ,  
r u g g e d  r o c k y  c a n y o n s .  T h e  m a j o r i t y  o f  th e  o b s e r v a t i o n a l  w o r k  w a s  
c o n d u c te d  on  th e  n o r t h e r n  h a l f  o f  th e  R a n g e  w h e r e  g r a s s l a n d s  p r e ­
d o m i n a t e  a n d  lo w  r i d g e s  s e p a r a t e  s m a l l  b a s in s .
B i g  g a m e  a n i m a l s  p r e s e n t  in c lu d e  b is o n ,  e l k ,  w h i t e  - t a i l e d  
d e e r ,  m u l e  d e e r ,  m o u n t a in  g o a ts  (O r e a m n u s  a m e r i c a n u s ) ,  b i g h o r n  
s h e e p ,  a n d  p r o n g h o r n s .  N o  c a t t l e  a r e  g r a z e d  on  th e  R a n g e .
C l i m a t e  on th e  R a n g e  is  g e n e r a l l y  m i l d .  W i n t e r  t e m p e r a ­
t u r e s  s e l d o m  f a l l  b e lo w  - 2 0 °  C  a n d  t h e r e  is  l i t t l e  w i n d .  Snow  c o v e r  
m e l t s  q u i c k l y  a t  l o w e r  e l e v a t i o n s .  In  s u m m e r ,  t e m p e r a t u r e  r a r e l y  
e x c e e d s  3 8 °  C .  A v e r a g e  a n n u a l  p r e c i p i t a t i o n  is  32 c m  (A n o n y m o u s  
u n d a t e d ) .
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F i g .  1. M a p  o f th e  N a t io n a l  B is o n  R a n g e .
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T h e  B is o n  R a n g e  is  p r i m a r i l y  P a l o u s e  p r a i r i e ,  t y p i f i e d  b y  
b lu e b u n c h  w h e a t g r a s s  (A g r o p y r o n  s p i c a t u m ), Id a h o  f e s c u e  (F e s t u c a  
i d a h o e n s i s ), a n d  r o u g h  fe s c u e  ( F ,  s c a b i ’c l l a ) .  T h e  m a j o r  f o r b  s p e c ie s  
in c l u d e  b a l s a m r o o t  ( B a l s a m o r r h i z a  s a g i t t a t a ) a n d  a s t e r  (A s t e r  
f a l c a t u s ). S w a le s  a n d  d r a i n a g e  c o u r s e s  c o n t a in  s n o w b e r r y  (S y m p h o r i -  
c a r p o s  o c c i d e n t a l i s ), h a w t h o r n e  (C r a t a e g u s  d o u g l a s i i ), a n d  w i l d  r o s e  
(R o s a  s p p ,  ). M a j o r  t r e e  s p e c ie s  a r e  D o u g l a s - f i r  (F s e u d o t s u g a  
m e n z e s i i ) a n d  p o n d e r o s a  p in e  ( P in u s  p o n d e r o s a ) in  p a r k - l i k e  s ta n d s  
m o s t l y  a t  h i g h e r  e le v a t i o n s  a n d  j u n i p e r  ( J u n ip e r u s  s c o p u l o r u m ) a lo n g  
M i s s i o n  C r e e k .  R o c k y  o u t - c r o p s  a n d  s to n y  a r e a s  s u p p o r t  s c a t t e r e d  
s ta n d s  o f  c h o k e c h e r r y  (P r u n u s  d e m i s s a ), s e r v i c e b e r r y  (A m e l a n c h i e r  
a l n i f o l i a ), a n d  m o c k o r a n g e  (P h i l a d e lp h u s  l e w i s  i i ) ( M o r r i s  a n d  
S c h w a r t z  195  7 , A n o n y m o u s  1 9 6 7 ,  K i t c h e n  1 9 7 4 ) .
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C H A P T E R  I I I  
M E T H O D S  A N D  M A T E R I A L S  
C o y o te s
S c a ts
A t  th e  b e g in n in g  o f  th e  s tu d y ,  r o a d s  w e r e  c l e a r e d  o f  o ld  s c a ts ,  
T h u s ,  s c a ts  w e r e  d e p o s i t e d  d u r i n g  a  k n o w n  t i m e  p e r i o d .  D u r i n g  M a y ,  
J u n e ,  a n d  J u ly ,  s c a ts  w e r e  g a t h e r e d  b i w e e k l y .  C o l l e c t i o n s  f r o m  J u l y  
1 9 7 5  w e r e  c o m b in e d  b e c a u s e  f e w  s c a ts  w e r e  lo c a t e d  th a t  m o n th .  A l l  
o t h e r  s c a t s  w e r e  c o l l e c t e d  a t  m o n t h l y  i n t e r v a l s .  D a t a  f r o m  J a n u a r y  
a n d  F e b r u a r y  w e r e  lu m p e d  b e c a u s e  s n o w  c o n d i t io n s  m a d e  s e p a r a t i o n  
o f  s c a ts  f r o m  th o s e  m o n th s  i m p o s s i b l e  in  m a n y  c a s e s .  A l l  s c a ts  
c o n s i d e r e d  to  b e  one d e f e c a t i o n  w e r e  p la c e d  in  a  s m a l l  p a p e r  e n v e lo p e  
o n  w h ic h  t i m e  p e r i o d  a n d  l o c a t i o n  w e r e  r e c o r d e d .  R e d  fo x e s  (V u lp e s  
v u l p e s ) a n d  b o b c a ts  w e r e  th e  o n ly  a n i m a l s  on th e  R a n g e  w h o s e  s c a t s  
c o u ld  b e  m i s t a k e n  f o r  th o s e  o f  c o y o t e s .  S in c e  fo x e s  a n d  b o b c a ts  w e r e  
r a r e  t h e r e ,  d i s c r i m i n a t i o n  b e t w e e n  s c a t s  w a s  n o t  a  p r o b l e m .
In  th e  l a b o r a t o r y ,  s c a ts  w e r e  s o a k e d  in  q u a r t  j a r s  f i l l e d  w i t h  
w a t e r ,  th e n  w a s h e d  o v e r  s c r e e n i n g  to  r e m o v e  th e  f e c a l  m a t r i x  f r o m  
i d e n t i f i a b l e  r e m a i n s .  T h e  s c a t s  w e r e  th e n  a i r  d r i e d .
M i c e  w e r  e i d e n t i f i e d  to  g e n u s ,  a n d  s o m e t i m e s  s p e c ie s ,  u s in g
8
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to o th  a n d  j a w  c h a r a c t e r i s t i c s  ( H o f f m a n  a n d  H a t t i e  1 9 6 8 ) .  H a i r  o f  
o t h e r  m a m m a l s  w a s  i d e n t i f i e d  b y  c o m p a r i s o n  to  a c o l l e c t i o n  o f  l o c a l l y  
p r o c u r e d  s p e c im e n s  u s in g  s t a n d a r d  i d e n t i f i c a t i o n  te c h n iq u e s  ( M o o r e  
e t  a l .  1 9 7 4 )  w i t h  b i n o c u l a r  a n d  c o m p o u n d  m i c r o s c o p e s  w h e n  n e c e s s a r y .  
P e r c e n t  f i - e q u e n c y  w a s  c a l c u l a t e d  f o r  a l l  d i e t  r e m a i n s .
M e t h o d s  o f  H u n t in g
D a t a  c o n c e r n in g  m e th o d s  o f h u n t in g  w e r e  r e c o r d e d  on  a  
s t a n d a r d  d a t u m  s h e e t  ( A p p e n d ix  A ) .  D u r i n g  th e  l a s t  h a l f  o f  th e  s tu d y ,
I  u s e d  a  p o r t a b l e  ta p e  r e c o r d e r  in  th e  f i e l d  a n d  l a t e r  t r a n s f e r r e d  th e  
d a ta  to  s t a n d a r d  f o r m s .
C o y o t e s  w e r e  u s u a l l y  o b s e r v e d  f r o m  a  v e h i c l e  o r  f r o m  a  
p o s i t io n  on  a  r i d g e  o r  h i l l  w i t h  7x b i n o c u l a r s  o r  a  1 5 - 6 0 x  v a r i a b l e  
p o w e r  s p o t t in g  s c o p e .  C o y o t e s  s e e n  h u n t in g  w e r e  w a t c h e d  u n t i l  th e y  
w e n t  o u t  o f  s ig h t  o r  c e a s e d  h u n t in g ,  o r  u n t i l  d a r k n e s s  m a d e  f u r t h e r  
o b s e r v a t i o n s  i m p o s s i b l e .  N i n e t y - f i v e  p e r c e n t  o f  h u n t in g  o b s e r v a t io n s  
o c c u r r e d  in  th e  N o r t h  A r e a  ( F i g .  2 ) .
P o p u la t io n s
T w o  m e th o d s  w e r e  u s e d  to  e s t i m a t e  c o y o te  p o p u la t io n s  on th e  
R a n g e .  T h e  f i r s t  m e th o d  w a s  d i r e c t  c o u n t  t h r o u g h  o b s e r v a t i o n s  o f  
c o y o te s  w h i c h  w e r e  r e c o g n iz e d  as  i n d iv id u a ls  b y  p e la g e  v a r i a t i o n s .  
D r a w i n g s  a n d / o r  d e s c r i p t i o n s  o f  i n d i v i d u a l s ,  a n d  d e n  lo c a t io n s  d u r i n g  
s p r i n g  a n d  s u m m e r ,  w e r e  r e c o r d e d .  I  d e t e r m i n e d  th e  n u m b e r s  of
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p u p s  t h r o u g h  o b s e r v a t i o n s  a t  d e n s .  T h i s  m e th o d  g iv e s  e i t h e r  an  
u n d e r e s t i m a t e  o r  th e  e x a c t  n u m b e r  o f  c o y o te s .
T h e  s e c o n d  m e th o d ,  th e  s t a n d a r d  s c e n t  s t a t i o n  l i n e ,  w a s  u s e d  
a s  a n  in d e x  to  th e  c o y o te  p o p u la t io n  ( L , in h a r t  a n d  K n o w l t o n  1 9 7 5 ) .  T h e  
r o u t e  w a s  r u n  m o n t h l y ,  w e a t h e r  p e r m i t t i n g ,  a n d  h a d  a  gap  in  i t  o f  
0 .  6 k m  ( F i g .  2 ) .  T h e  D e n v e r  W i l d l i f e  R e s e a r c h  L a b o r a t o r y  p r o v i d e d  
m a t e r i a l s  i d e n t i c a l  to  th o s e  u s e d  in  t h e  a n n u a l  w e s t e r n  p r e d a t o r  
s u r v e y  o f  th e  U . S .  F i s h  a n d  W i l d l i f e  S e r v i c e .
H a b i t a t  S i tu a t io n s  
T h e  f o l l o w i n g  f i v e  h a b i t a t  s i t u a t io n s  w e r e  d is t in g u is h e d  f o r  
t h is  s tu d y :  G B  w a s  o p e n  g r a s s l a n d  b a s in  a r e a s ;  B W  w a s  b r u s h y  d r y
w a s h e s  a n d  s w a le s  b o th  in  b a s in s  a n d  on s lo p e s ;  GS w a s  o p e n  
g r a s s l a n d  s lo p e s ;  a n d  R w a s  r i p a r i a n  a r e a s  a lo n g  M i s s i o n  C r e e k  
( F i g .  3 ) .  T h e  f i n a l  h a b i t a t ,  u p la n d  c o n i f e r o u s  a r e a s ,  w a s  n o t  t r a p p e d  
f o r  m i c e  a n d  o t h e r  a n i m a l s  c o u ld  n o t  b e  o b s e r v e d  in  i t ;  t h e r e f o r e ,  i t  
w a s  n o t  c o n s id e r e d  w h e n  c o m p a r i n g  a n i m a l  u s e  in  a g iv e n  h a b i t a t  to  
a v a i l a b l e  h a b i t a t .  T o  d e t e r m i n e  p e r c e n t  o f a r e a  c o v e r e d  b y  th e  
v a r i o u s  h a b i t a t  s i t u a t i o n s ,  a  p l a n i m e t e r  w a s  u s e d  in  c o n ju n c t io n  w i t h  
a e r i a l  p h o t o g r a p h s .
M o u s e  P o p u la t io n s  
M o u s e  p o p u la t io n s  w e r e  s a m p l e d  u s in g  s n a p  t r a p s .  T h i r t e e n  
n u m b c i  e d  s t a t i o n s ,  s e t  a t  l e a s t  0 .  3 k m  a p a r t  to  m i n i m i z e  a f f e c t  on
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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e a c h  o t h e r ,  w e r e  r a n d o m l y  p l a c e d  in  e a c h  o f  f o u r  h a b i ta ts  (G B ,  B W ,  
O S , a n d  R )  d u r i n g  e a c h  t r a p p i n g  p e r i o d .
E a c h  s t a t i o n  c o n s is t e d  o f  a  s t a k e  f o r  l o c a t io n  a n d  f o u r  s n a p  
t r a p s  b a i t e d  w i t h  a  m i x t u r e  o f  p e a n u t  b u t t e r  a n d  o a t m e a l .  T h e  t r a p s  
w e r e  p la c e d  w i t h i n  0 . 9  m  o f  th e  s t a k e  in  p o s i t io n s  to  m a x i m i z e  
e f f e c t i v e n e s s .  T r a p s  w e r e  p r e b a i t e d  f o r  2 d a y s ,  th e n  s e t  f o r  4 d a y s .  
T r a p s  w e r e  c h e c k e d  d a i l y  a n d  r e s e t ,  r e b a i t e d ,  o r  r e p l a c e d  as  n e e d e d .  
C o n d i t io n  o f  t r a p s  a n d  n u m b e r  a n d  g e n u s  o f m i c e  c a u g h t  w e r e  
r e c o r d e d .  M i c e  w e r e  p l a c e d  in  e n v e lo p e s  l a b e l e d  w i t h  s t a t io n  n u m b e r  
a n d  d a t e .  In  th e  l a b o r a t o r y ,  s p e c ie s  a n d  o t h e r  p e r t i n e n t  d a ta  w e r e  
r e c o r d e d  on a  d a t u m  s h e e t  ( A p p e n d ix  A ) .  T r a p p i n g  w a s  d o n e  m o n t h ly ,  
w e a t h e r  p e r m i t t i n g .  D u r i n g  J a n u a r y  a n d  F e b r u a r y ,  a  m i n i m u m  
n u m b e r  o f  m i c e  f o r  e a c h  m o n t h  w a s  e x t r a p o l a t e d  f r o m  1 d a y ’s d a ta  
b e c a u s e  w e a t h e r  c o n d i t io n s  m a d e  c h e c k in g  t r a p s  i m p o s s i b l e .  T h i s  
w a s  d o n e  b y  l e t t i n g  th e  n u m b e r  o f  m i c e  t r a p p e d  on  th e  f i r s t  d a y  e q u a l  
42 p e r c e n t  o f  th e  t o t a l  e x t r a p o l a t e d  f i g u r e .  D u r i n g  o t h e r  m o n t h s ,  th e  
f i r s t  d a y 's  t r a p p i n g  a c c o u n t e d  f o r  12 to  42  p e r c e n t  o f  th e  t o t a l  c a tc h .
P r o n g h o r n  F a w n  M o r t a l i t y  
O b s e r v e r s  on  r i d g e s  o v e r l o o k i n g  A l e x a n d e r  B a s i n ,  th e  
A m p h i t h e a t e r ,  a n d  G u t  C o u le e  u s e d  s p o t t in g  s c o p e s  a n d  b i n o c u l a r s  to  
l o c a t e  p r o n g h o r n  fa w n s  ( F i g .  1 ) .  A  p r e g n a n t  d o e  in d ic a t e d  im p e n d in g  
p a r t u r i t i o n  b y  r a i s i n g  her- t a i l ,  s e l f - l i c k i n g  o f  b e l l y  a n d  f l a n k  a r e a s .
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h u m p in g  h e r  b a c k ,  a n d  f r e q u e n t  a l t e r n a t i o n s  o f  s t a n d in g  a n d  l y in g .  
P o s t p a r t u r i e n t  d o e s  w e r e  w a t c h e d  u n t i l  t h e y  n u r s e d  t h e i r  f a w n s .
W h e n  a  f a w n  w a s  s p o t te d ,  a n  o b s e r v e r  r e m a i n e d  o n  th e  r id g e  
w h i l e  I  w e n t  d o w n  to  m a k e  th e  c a p t u r e .  T h e  o b s e r v e r  g a v e  m e  
d i r e c t i o n s  to  th e  f a w n  v i a  w a l k i e - t a l k i e .  F a w n s  w e r e  n o t h a n d le d  
u n t i l  a t  l e a s t  3 h o u r s  a f t e r  b i r t h  to  a l lo w  m o t h e r - y o u n g  i m p r i n t i n g  to  
t a k e  p l a c e  ( A u t e n r i e t h  a n d  F i c h t e r  1 9 7 5 ) .  F a w n s  le s s  th a n  1 d a y  o ld  
w e r e  e a s i l y  c a u g h t  b y  h a n d ,  w h i l e  o l d e r  fa w n s  o f te n  r e q u i r e d  th e  u s e  
o f  a  s a lm o n  n e t  0 . 8  m  in  d i a m e t e r  w i t h  a 1 . 8  m  h a n d le .
F a w n s  w e r e  b l in d f o ld e d  i m m e d i a t e l y  u p o n  c a p t u r e  to  q u ie t  
t h e m .  D a t a  w e r e  r e c o r d e d  on a  d a t u m  s h e e t  (A p p e n d ix  A ) .  F a w n s  
w e r e  m a r k e d  f o r  p e r m a n e n t  i d e n t i f i c a t i o n  w i t h  c o l o r e d  a n d  n u m b e r e d  
e a r  t a g s .  C o l o r s  i n d ic a t e d  a r e a  o f  c a p t u r e  a n d  s e x ,  n u m b e r s  
in d ic a t e d  i n d i v i d u a l s .  E a c h  f a w n  b e lo n g in g  to  th e  A l e x a n d e r  B a s i n  
a n d  N o r t h s i d e  d o e  h e r d s  ( F i g .  4 )  w a s  o u t f i t t e d  w i t h  a m i n i a t u r e  30  M H z  
r a d i o  t r a n s m i t t e r  ( C o r n e r  a n d  P e a r s o n  1 9 7 2 )  a n d  a 1 . 2  V ,  6 4 0 T 2  
m e r c u r y  b a t t e r y  w i t h  a 5 0 0 - m A - h  r a t i n g .  T h e  D e n v e r  W i l d l i f e  
R e s e a r c h  L a b o r a t o r y  p r o v i d e d  th e  a n te n n a ,  t r a n s m i t t e r s ,  a n d  
r e c e i v e r s .  E a c h  t r a n s m i t t e r  p a c k a g e  w a s  a t t a c h e d  to  tw o  p ie c e s  o f  
1 . 2 7  c m  r a y o n  e l a s t i c ,  o n e  a r o u n d  th e  f a w n 's  n e c k ,  th e  o t h e r  a r o u n d  
th e  f a w n 's  c h e s t  j u s t  b e h in d  th e  f r o n t  l e g s .  T w o  s t a p le s  f a s t e n e d  th e  
e n d s  o f  th e  e l a s t i c  s e c u r i n g  th e  p a c k a g e  to  th e  f a w n .  H o p e f u l l y ,  th e  
s t a p le s  w o u ld  c o m e  o u t a s  th e  f a w n  g r e w  a n d  th e  e l a s t i c  s t r e t c h e d .
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a l l o w i n g  r e c o v e r y  o f  th e  t r a n s m i t t e r .  A f t e r  th e  t r a n s m i t t e r  w a s  
p l a c e d  b e t w e e n  th e  b a s e  o f  th e  n e c k  a n d  th e  s h o u ld e r  b la d e s  ( F i g .  5 ) ,  
a d a b  o f  c a t t l e - b a c k - t a g  c e m e n t  on th e  f a w n ’s h a i r  u n d e r  th e  
t r a n s m i t t e r  k e p t  i t  f r o m  s h i f t i n g  p o s i t io n .  T h e  f a w n  w a s  th e n  
r e t u r n e d  to  i ts  b e d d in g  s i t e .
I  a t t e m p t e d  to  lo c a t e  a l l  r a d i o - c o l l a r e d  fa w n s  d a i l y ,  u s in g  a 
J o h n s o n  M e s s e n g e r  3 5 0 / D F ,  3 0  M H z  r e c e i v e r  w i t h  a 15 V  b a t t e r y  a n d  
a  h a n d - h e l d  lo o p  a n te n n a .  A r e a s  w e r e  c o v e r e d  f i r s t  b y  c a r ,  a s  w e l l  
a s  p o s s ib le ,  an d  th e n  on  fo o t  o r  h o r s e b a c k .  D a t a  r e c o r d e d  f o r  a l l  l i v e  
f a w n s  in c lu d e d  d a te  a n d  t i m e  s ig h t e d ,  lo c a t io n ,  a c t i v i t y ,  c o n d i t io n ,  
r e s p o n s e  to  o b s e r v e r s ,  h a b i t a t  o f b e d d in g  s i t e s ,  d is t a n c e  b e t w e e n  
t w i n s ,  a n d  s lo p e  a s p e c t  on w h ic h  e a c h  f a w n  w a s  fo u n d .  F o r t y  b e d d in g  
s i t e s  a n d  f o u r  b i r t h  s i t e s  w e r e  p h o t o g r a p h e d .  D e a d  fa w n s  w e r e  
e x a m i n e d ,  p h o to g r a p h e d ,  a n d  c o l l e c t e d  w i t h  n o ta t io n s  on d a te ,  t i m e ,  
s lo p e  a s p e c t ,  lo c a t io n ,  a n d  h a b i t a t .  P r e d a t o r  s p e c ie s  on th e  R a n g e  
h a v e  c h a r a c t e r i s t i c  p a t t e r n s  o f  a t t a c k in g  a n d  f e e d in g  on p r e y  s p e c ie s .  
T h e s e  p a t t e r n s ,  a s  d e s c r i b e d  b y  G i l e s  ( 1 9 7 1 )  a n d  H e n n e  ( 1 9 7 5 ) ,  w e r e  
u s e d  to  d e t e r m i n e  w h a t  p r e d a t o r  h a d  fe d  on o r  k i l l e d  a  f a w n .  I f  a  
c o y o te  h a d  k i l l e d  o r  f e d  on  a  f a w n ,  c a u s e  o f  d e a th  w a s  c l a s s i f i e d  a s  
" c o y o t e  in v o lv e d .  "
T h i s  p h a s e  o f  th e  s tu d y  c o n t in u e d  u n t i l  th e  b a t t e r i e s  in  th e  
t r a n s m i t t e r s  b e c a m e  to o  w e a k  to  g i v e  a n  a d e q u a te  s ig n a l .  T h e  n u m b e r  
o f  f a w n s  s u r v i v i n g  u n t i l  A u g u s t  w a s  d e t e r m i n e d  u s in g  b i n o c u l a r s  a n d
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s p o t t i n g  s c o p e s .  D u r i n g  A u g u s t ,  th e  e n t i r e  R a n g e  w a s  c e n s  u s e d  on  
s e v e r a l  c o n s e c u t iv e  d a y s  f o r  c o n t in u o u s  6 -  to  8 - h o u r  p e r io d s  to  
e l i m i n a t e  c o u n t in g  th e  s a m e  f a w n  m o r e  th a n  o n c e .
T h e  n u m b e r  o f  p r e g n a n t  p r o n g h o r n  do es  w a s  fo u n d  b y  u s in g  
b i n o c u l a r s  a n d  s p o t t in g  s c o p e s .  D u r i n g  e a r l y  M a y ,  th e  e n t i r e  R a n g e  
w a s  c e n s u s e d  s e v e r a l  t i m e s  in  c o n t in u o u s  6 - h o u r  p e r io d s  to  e l i m i n a t e  
c o u n t in g  th e  s a m e  a n i m a l  m o r e  th a n  o n c e .  S in c e  o v e r  95 p e r c e n t  o f  
d o e s  on th e  R a n g e  h a v e  tw in s  { O 'G a r a  1 9 6 8 ) ,  th e  n u m b e r  o f  fa w n s  
b o r n  w a s  e s t i m a t e d  b y  d o u b l in g  th e  n u m b e r  o f  a d u l t  d o es  ( in  1 9 7 4 )  o r  
p r e g n a n t  d o e s  ( in  1 9 7 5 ) .
S t a t i s t i c a l  P r o c e d u r e s  
P e r c e n t  f r e q u e n c y  o f  a  p a r t i c u l a r  p r e y  i t e m  is  th e  p e r c e n t a g e  
o f  s c a t s  in  a  t i m e  p e r i o d  t h a t  c o n ta in s  t h a t  p r e y  i t e m .
A n  in d e x  o f  r e l a t i v e  a b u n d a n c e  o f  c o y o te s  w a s  c a l c u la t e d  as
f o l l o w s  :
T o t a l  c o y o te  v i s i t s
T— — :-----------------------   :-r - r —  X  1 , 0 0 0T o t a l  o p e r a t i v e  s t a t i o n  n ig h ts
( L i n h a r t  a n d  K n o w l t o n  1 9 7 5 ) .  
T h e  z - t e s t  o f  s ig n i f i c a n c e  o f  a  b i n o m i a l  p r o p o r t i o n  (N e u  e t  a l .  
1 9 7 4 )  w a s  u s e d  to  t e s t  w h e t h e r  h a b i t a t  ty p e s  w e r e  u s e d  s i g n i f i c a n t l y  
m o r e  o r  le s s  b y  c o y o te s  a n d  a n t e lo p e  fa w n s  th a n  th e  a v a i l a b i l i t y  o f  
th o s e  h a b i t a t s .  T h e  f o l l o w i n g  c o n v e n t io n  w a s  u s e d  in  r e p o i t i n g  
s i g n i f i c a n c e  b e t w e e n  c o m p a r is o n s :  N S D  m e a n s  no  s i g n i f i c a n t
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d i f f e r e n c e ,  p > 0 .  0 5 ;  +  o r  -  i n d ic a t e s  a n i m a l  u s e  w a s  s i g n i f i c a n t l y  
g r e a t e r  o r  le s s  th a n  a v a i l a b l e ,  p <  0 . 0 5 ;  + +  o r  - -  in d ic a t e s  u s e  w a s
s i g n i f i c a n t l y  g r e a t e r  o r  l e s s  th a n  a v a i l a b l e ,  p < 0 . 0 1 .  T h e  e n t i r e  
N o r t h  A r e a  w a s  c o n s i d e r e d  a v a i l a b l e  to  c o y o t e s .  T h e  h o m e  r a n g e  o f  
th e  d o e  h e r d  w a s  c o n s id e r e d  a v a i l a b l e  to  th e  f a w n s  in  th a t  h e r d .
T h e  g o o d n e s s  o f  f i t  t e s t  a n d  t e s t  o f  in d e p e n d e n c e  
( S n e d e c o r  a n d  C o c h r a n  1 9 6 7 )  w e r e  u s e d  t h r o u g h o u t  th e  r e s u l t s .
In  a  p r e d a t o r ' s  d ie t  th e  p r o p o r t i o n  o f a p r e y  i t e m  is  
d e p e n d e n t  o n  th e  p o p u la t io n  o f  th e  p r e y  a n d  its  a v a i l a b i l i t y  to  th e  
p r e d a t o r .  T h e  p r o p o r t i o n a l i t y  c o n s ta n t  c r e f l e c t s  tw o  b a s ic  
p r o p e r t i e s  o f  p r e d a t o r - p r e y  i n t e r a c t i o n s :  1) th e  b e h a v i o r  o f  th e  p r e y ,
w h ic h  m a k e s  it  m o r e  o r  l e s s  " a v a i l a b l e " ;  a n d  2 )  th e  b e h a v i o r  o f  th e  
p r e d a t o r ,  i . e . ,  i t s  " p r e f e r e n c e "  f o r  a  p r e y  s p e c ie s .  I t  is  c a l c u l a t e d  
f r o m  th e  e q u a t io n
N l  P i
c
N 2  P 2
w h e r e :  = t o t a l  p o p u la t io n  o f  th e  f i r s t  p r e y  s p e c ie s ;
N 2  = t o t a l  p o p u la t io n  o f  th e  s e c o n d  p r e y  s p e c ie s ;
P i  = p r o p o r t i o n  o f  th e  d i e t  c o n s t i t u t e d  b y  th e  f i r s t  p r e y
s p e c ie s ;  a n d
P 2  ~ p r o p o r t i o n  o f  th e  d ie t  c o n s t i t u t e d  b y  th e  s e c o n d  p r e y  
s p e c ie s  ( M u r d o c h  1 9 6 9 ) ,
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W i t h i n  t h is  p a p e r ,  w h e n  i t  is  s t a t e d ,  " S p e c ie s  A  h a s  a  c v a lu e  o f  
( ) w h e n  c o m p a r e d  to  s p e c ie s  B ,  " a n d  w i l l  b e  in d ic a t e d  b y
s p e c ie s  A .
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C H A P T E R  I V  
R E S U L T S  
C o y o te s
D i e t
A n a ly s e s  o f  5 9 3  c o y o te  s c a ts  c o l l e c t e d  d u r i n g  m y  s tu d y  a n d  
3 4 7  c o l l e c t e d  p r i o r  to  i t  ( V i v i o n  1 9 7 3 ,  H a l l s t e n  1 9 7 4 ,  S m i t h  1 9 7 4 )  a r e  
s h o w n  in  T a b l e  1 . R o d e n ts  w e r e  th e  m o s t  i m p o r t a n t  fo o d  i t e m s  in  
t h e  c o y o t e s '  d ie t  ( F i g .  6); M i c r o t u s  s p p .  w e r e  th e  m o s t  i m p o r t a n t  
r o d e n t s  ( F i g .  7 ) .  ( " i m p o r t a n c e ,  " w i t h i n  th is  p a p e r ,  r e f e r s  to  
f r e q u e n c y  o f  o c c u r r e n c e  r e g a r d i n g  s c a t  a n a ly s is  a n d / o r  v o lu m e  
r e g a r d i n g  a n a ly s is  o f  s t o m a c h  c o n te n ts .  T h i s  d e f i n i t i o n  s h o u ld  b e  
d i s t i n g u is h e d  f r o m  " e c o l o g i c a l  i m p o r t a n c e .  " )  R o d e n ts  w e r e  m o r e  
i m p o r t a n t  d u r i n g  th e  w i n t e r  th a n  d u r i n g  th e  s u m m e r .  M i c r o t u s  w e r e  
u s e d  s i g n i f i c a n t l y  le s s  d u r i n g  1 9 7 4 - 7 5  th a n  d u r in g  th e  s a m e  p e r io d s  
in  1 9 7 2 - 7 3  ( T a b l e  2 ,  F i g .  8) a n d  1 9 7 3 - 7 4  ( T a b l e  3 , F i g .  8 ) .  P e r c e n t  
f r e q u e n c y  o f  o c c u r r e n c e  o f  M i c r o t u s  d u r i n g  J u ly  1 9 7 4  w a s  l o w e r  th a n  
d u r i n g  J u l y  1 9 7 5 .  X  t e s ts  c o m p a r i n g  p e r c e n t  f r e q u e n c y  w e r e  r u n  
u s in g  a  2 X 2 c o n t in g e n c y  t a b le  w i t h  p r e s e n c e  o r  a b s e n c e  of th e  i t e m  
in  s c a ts  on  one a x is  a n d  t i m e  p e r io d s  c o n s i d e r e d  on  th e  o t h e r  a x i s .
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T» b lr 1. Percent frecjttency o f occurrence o t Items found in  #40 coyote scats collected on the National B ison Range. Data through May 1974 com piled  fro m  V iv fon d S ta ). HaUstyn H974I, and Smith (1974).
^ r -
U filJ  (S8) {20) (73) (27) (18)
^ u l '^74  Sept. *74 (> c t . ’74 Nov. *74 Dec. '74 - Iw u -
(56) (41) (50) (31) (53)(24)
Feb. ’ 75 
(81)
M er. *75 A pr, »75 
(30) (47)
1-15
M » y ‘ 75
(38)
*4» *'* •*'* J»|y '75
M#y *75 am # '75 ju a e  *75 
(31) (46) (24) (27)
HODENTS
Deer movuie (Perom yicae menictOetue) 
Vole (M icrotue ip p . )
Pocket g tVher (‘n«»nmmye W oolde#) 
Y e llo# -p lne  chipmunk (E utom tm  etBOtnae) 
Bed e q u lrre l (T e m U e eu iru i h^dWoWcw) 
GoldeD-mantied ground e q u in ^ l 
(SpermophiHa le te re lie )
ColumbiUT ground s q u ir re l 
{SpermQphüee co lum bien tti) 
Y e llow -be llied  marm ot 
(Marm ota f la v iv e n tr ls )
Porcupine (E rtth ita n  dorsatum)
M uskrat (Ondatra atbethicua)
Rodent, unclaaeified
T O T A L
8,0  
80.1
0 .6
4.8
97.0 100.0
7.8 10.0
75.3
2 .7
3.7  
63.0
3.7
1.4
6.8
12.5
6.3
4.2
4.2
7.1
37,5
3.6
5.4 12.2
2 .4
54.0
4 .0
1 2 .0
2.0
2 .0
83.9 : 8.5
3.8
90.8
11.5
93.4
1.6
92.0
12.0
85.1
6.4
2.12.1
7?d8
11.1
2 .8
11.1
80.6
3.2
3.2
70.8
4.2
4.2
4 .2
3.1
3.7
50.0 93.4 100.0 86.1 0.9
3 .
3 "
CD
CD
■D
O
Q .
C
a
o
3
■D
O
CD
Q .
■D
CD
C/)
C/)
UNGULATES
W hite -ta iled  deer 3,1
M ule deer 1.2
Deer (Odoeoüeua spp. )
E lk
Pr<Mighom 0 .6
B ighorn sheep 
M o v tt^ in  goat
B is cm 0 ,8
Cow (Boa tau rus) 2 .5
Sheep (OvjB a rie s )
Horse (Equue eabailusl
TO TA L 8.0
OTHER MAMMALS
Mountain cottonta il (Svlvilaaus n u t t i^ i i)  0 .8
S triped skunk (M o h it is  m ephitia l  
Weasel (Maatela spp. )
Dog (Canis fa m ilia r is )
Cat (F e lis  domestica)
TO TA L 0.8
BIRDS AND EGGS
Large b ird  3.1
Small b ird
B ird , unciaaaified 8 .2
B ird  egg
TOTAL
SEEDS AND BERRIES
S vrv ice be rjy  (Amelancfeier a in ifo lia l  
»Pi>. >
B erry , unclassified 
Seed, imctassified
10.8
TO TAL 9.3  10. i
RE Î'T ILES AND AMPHIBIANS
Snake, unclassified 0 0
INSECTS
Graashopper 1. S
Coleoptera
Insect, unclassified 1.2
1.5
12.5
12.5 
8.3
4.2
3.6
5.4
10.7
1 .8
l.B
1 .8
7.3 8.8
7.3
2 .4
7.3
6 .0
2.0
2 2 .0
4.0
4.0
6.5
6.5
16.1
8.7
7.5
5.7
9.0
1.6
a . a
24.6
1.6
4.3
4.3 
25.5
13.82.8
30.6
9.7
9.7  
28.0
6.5
10.8
4 .3  
10.9
4 .3  
26.1
8.7
2 . 2
3.7  50.0 37,5 25.0
4.2
12.5
4 .9
4 .9
4 2 .0  38.7 17.0
3.2 7.5
6 .0
1.9
3.2
34.0
2.1
2.1
47.2
2 .8
54,6
3.2
67.4
4.3
6.5  9 .4
3.2 3.2
2 .7
1.4
7.4
3.7
8.3
18.8
3.8
14,3
4.2 1.8
2.4
7.3
1.6
1 .68.2 6 .4
2.1
2.B
8.3
3.2
9.7
15.0 1 L 2 3.2  3.2
0 0
8.5
2.1
6.3
8 .3
8.3 
4.2 
4 2
42.9
3.8
5'; 4
31.7
4.9
8 .0
2.0 2,0
12. S
9.73.2
12.3 8 ,8
8 .3  21.4 9 .6
6.3  18.7 33.9  12.2 4-0
6 .3  4 .2  4 .9
1.9
1.9
TOTAL 0 1.5  0 0 0 12.5
GRASS* n n  m  m  n d  n d  3 1 .3
MISCKLLANEOES*' ND ND ND ND ND  0
l.NKNOWN 4.3  3.0 0 13.7 14.8 8.3
2 0 .8  51.8
29.2 0
0 1.8
0 3.8
26.8 4 .0
H .6 30.0
2.4 4.0
0 6.0
0 L9
0 0
3.2 1.9
0 0
'-4 ,8 , 
0 0
0 0
0
6.4
0
0
0
10.4
0
0
18.3
-
0
0
15.2
0
0
25,0
16.7
8.3
4.2
14,8
3.7
U ,l
3 .7
3 .7
7.4
2.2  4 .2  3,7
4.3 B.3
2 .2  12.5 7.47,4
10.9 25 .0  i f t .5
IQ .9  0  7.4
H.B
6 ,7  12.5
7 .4
4.2  11.1
8.3 14.8
0 0 
.4'. - y  -
■ ND indicates not determ ined.'*
F ig .  7. P e r c e n t  f re q u e n c y  of o c c u r r e n c e  of ro d e n ts  in
593 coyote  s c a ts .
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F ig .  6. P e r c e n t  f r e q u e n c y  of o c c u r r e n c e  of m a j o r  fo o d
c a te g o r ie s  in 593 coyote  s c a ts .
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2 5
T a b le  2 . C o m p a r is o n  of p e r c e n t  f r e q u e n c y  of o c c u r r e n c e  of u n g u la te s  
and M ic r o t u s  in  s c a ts  b e tw e e n  id e n t ic a l  p e r io d s  in  1 9 7 2 -7 3  
and 1 9 7 4 -7 5  u s in g  a te s t  of in d e p e n d e n c e .
F o o d  i t e m T i m e  p e r io d "
% F r e q u e n c y  
o c c u r r e n c e x 2 S ig n if ic a n c e
M ic r o t u s  spp.
O c t .  ' 7 2 - A p r .  '7 3  
O c t .  ' 7 4 - A p r .  '75
8 5 . 0 
6 9 . 9 15. 49 p <  0 . 01
N a t iv e
u n g u la te
O c t .  ' 7 2 - A p r .  '7 3  
O c t .  ' 7 4 - A p r .  '75
4 . 4 
17. 1 18. 98 p < 0 .0 1
D o m e s t ic
u n g u la te
O c t .  ' 7 2 - A p r .  '73  
O c t .  ' 7 4 - A p r .  '75
3 . 1
14. 0 16. 99 p <  0 .0 1
" 1 9 7 2 -7 3  d a ta  f r o m  V iv io n  (1 9 7 3 ) ,  H a l ls te n  (1 9 7 4 ) ,  and
S m ith  (1 9 7 4 ) .
T a b l e  3 . C o m p a r is o n  of p e r c e n t  f r e q u e n c y  of o c c u r r e n c e of u n g u la te s
and M ic r o t u s  in  s c a ts  b e tw e e n  id e n t ic a l  p e r io d s in  1 9 7 3 -7 4
and 1 9 7 4 -7 5  u s in g  a te s t  of in d e p e n d e n c e .
F o o d  i t e m T i m e  p e r io d "
% F r e q u e n c y  
o c c u r r e n c e X2 S ig n if ic a n c e
M ic r o t u s  sp p .
Sep. ' 7 3 - 1 5  M a y  '7 4  
Sep. ' 7 4 - 1 5  M a y  ' 75
75 . 8 
6 5 . 3 4 . 60 p < 0 . 05
N a t iv e
u n g u la te
S ep . ' 7 3 - 1 5 M a y ' 7 4  
Sep. ' 7 4 - 1 5  M a y  '7 5
6. 7 
19. 2 9. 66 p < 0 . 01
D o m e s t ic
u n g u la te
Sep. ' 7 3 - l 5 M a y  '74  
Sep. ' 7 4 - 1 5  M a y  '75
14. 4 
0. 0 17. 87 p < 0 . 01
" 1 9 7 3 - 7 4  d a ta  f r o m  H a l ls te n  (1 9 7 4 )  and S m ith  (1 9 7 4 ) .
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F i g ,  8, P e r c e n t  f r e q u e n c y  of o c c u r r e n c e  o f M i c r o t u s  in  
706  c o y o te  s c a ts  d e p o s ite d  d u r in g  f a l l ,  w i n t e r ,  a n d  s p r in g .  D a t a  f o r  
1 9 7 2 - 7 3  and 1 9 7 3 - 7 4  a r e  f r o m  V iv io n  (1 9 7 3 ) ,  H a l l s t e n  ( 1 9 7 4 ) ,  an d  
S m it h  (1 9 7 4 ) .  T i m e  b lo c k s  in  th e  1 9 7 2 - 7 3  p e r io d  e n d  a t  19  J a n .  an d  
2 A p r i l ,  r e s p e c t iv e ly .  T i m e  b lo c k s  in  th e  1 9 7 3 - 7 4  p e r io d  en d  a t  
30 N o v .  , m i d - M a r c h ,  an d  m i d - M a y ,  r e s p e c t i v e l y .  T i m e  b lo c k s  in  
th e  1 9 7 4 - 7 5  p e r io d  end a t  31 D e c . ,  31 M a r c h ,  an d  15 M a y ,  r e s p e c ­
t i v e l y .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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In s e c ts ,  f r u i t s ,  and  se ed s  w e r e  im p o r t a n t  d u r in g  the  la t e  
s u m m e r  and e a r l y  f a l l  ( F ig .  6 ) .  B i r d s  and b i r d s '  eggs w e r e  m o s t  
im p o r t a n t  d u r in g  s p r in g  and s u m m e r  ( F i g .  6 ) .
C a t t l e  w e r e  a s p o r a d ic a l l y  im p o r t a n t  food i t e m  in the  d ie t  of 
c o y o te s  on the R a n g e .  In  N o v e m b e r  and f r o m  J a n u a r y  th ro u g h  A p r i l ,  
o n ly  ro d e n ts  w e r e  m o r e  im p o r ta n t  ( F i g .  9 ) . O c c a s io n a l ly ,  the  
r a n c h e r  to  th e  im m e d ia t e  n o r th  of th e  R an g e  d u m p e d  c a t t le  c a r c a s s e s  
a lo n g  th e  n o r th  b o u n d a r y  fe n c e ,  and th e s e  w e r e  a m a jo r  food  s o u r c e  
f o r  the  c o y o te s .  H o w e v e r ,  c a t t le  w e r e  a v e r y  m in o r  i t e m  ( 1 .2  p e r c e n t  
f r e q u e n c y )  in the  c o y o te s '  d ie t  d u r in g  the  tw o  p r e c e d in g  w in t e r s  on the  
R a n g e  ( V iv io n  1 9 73 , H a l ls t e n  1 9 74 , S m ith  1 9 7 4 ) .  T h e s e  e a s i ly  a v a i l ­
a b le  fo o d  s o u r c e s  d u r in g  the w in t e r  of 1 9 7 4 -7 5  m a y  e x p la in  w h y  
c o y o te s  used  s ig n i f ic a n t ly  le s s  M ic r o t u s  th a n  d u r in g  the w in t e r s  of  
1 9 7 2 - 7 3  and 1 9 7 3 -7 4  ( T a b le s  2 and  3 ),
N a t iv e  u n g u la tes  w e r e  m o s t  im p o r ta n t  d u r in g  e a r l y  s u m m e r  
( F i g .  9 ) .  P r o n g h o r n  r e a c h e d  a p e a k  of im p o r ta n c e  b e fo r e  d e e r ,  w h ic h  
w e r e  the  m o s t  im p o r t a n t  n a t iv e  u n g u la te s  ( F i g ,  1 0 ) .  O th e r  n a t iv e  
u n g u la te s  w e r e  used s p o r a d ic a l l y  th ro u g h o u t  the  y e a r  (T a b le  1 ). B o th  
n a t iv e  and  d o m e s t ic  u n g u la te s  w e r e  used s ig n i f ic a n t ly  m o r e  in  1 9 7 4 -7 5  
th a n  d u r in g  the  s a m e  p e r io d  in 1 9 7 2 -7 3  (T a b le  2 , F i g .  11) o r  1 9 7 3 - 7 4  
( T a b le  3 , F i g .  11 ) .
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F ig .  10. P e r c e n t  f r e q u e n c y  of o c c u r r e n c e  of n a t iv e
u n gu la tes  in  593 coyote s c a ts .
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F i g .  1 1 . P e r c e n t  f r e q u e n c y  of o c c u r r e n c e  o f  u n g u la te s  in  
7 0 6  c o y o te  s c a ts  d e p o s i te d  d u r in g  f a l l ,  w i n t e r ,  a n d  s p r in g .  D a t a  f o r  
1 9 7 2 - 7 3  a n d  1 9 7 3 - 7 4  a r e  f r o m  V iv i o n  (1 9 7 3 ) ,  H a l l s t e n  ( 1 9 7 4 ) ,  a n d  
S m ith  ( 1 9 7 4 ) .  T i m e  b lo c k s  in  th e  1 9 7 2 - 7 3  p e r io d  end  a t  19 J a n .  an d  
2 A p r i l ,  r e s p e c t i v e l y .  T i m e  b lo c k s  in  th e  1 9 7 3 - 7 4  p e r io d  en d  a t  
30 N o v .  , m i d - M a r c h ,  and  m i d - M a y ,  r e s p e c t i v e l y .  T i m e  b lo c k s  in  
th e  1 9 7 4 - 7 5  p e r io d  end a t  31 D e c . ,  31 M a r c h ,  a n d  15 M a y ,  r e s p e c ­
t i v e l y .
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31
O b s e r v a t io n s
I  o b s e r v e d  c o y o te s  on 173 o c c a s io n s  f o r  a to ta l  of 8 , 115 
m in u te s .  C o y o te s  h u n ted  d u r in g  64 o f  th o s e  o b s e r v a t io n s  f o r  a to ta l  
of 842 m in u te s ,  and 98 p e r c e n t  o f th e  h u n tin g  o b s e r v a t io n s  o c c u r r e d  
in  th e  N o r t h  A r e a .
T h e  n u m b e r  o f  m in u te s  c o y o te s  w e r e  s e e n  hu n tin g  in ea ch  
h a b i ta t  in  th e  N o r t h  A r e a  and th e  c o r r e l a t i o n  o f  h u n tin g  w i th  a v a i la b le  
h a b i ta t  ( z - t e s t )  a r e  s how n in  T a b le  4 ,  C o y o te s  d id  not hunt in  h a b ita t  
ty p e s  in  r e la t io n  to  t h e i r  a v a i l a b i l i t y  (X^  = 1 , 4 0 3 . ,  p < 0 . 0 0 1 ,  3 d f) .  
C o y o te s  w e r e  o b s e r v e d  w i th  g r e a t e r  d i f f i c u l t y  in  H a b ita ts  R and  B W  
th a n  in  H a b ita ts  G B  a n d 'O S  b e c a u s e  t r e e s  and b r u s h  o b s c u re d  m y  
v is io n .  I f  th is  d i f f i c u l t y  co u ld  be in c o r p o r a te d  in to  the  d a ta  in  T a b le  4, 
i t  w o u ld  in c r e a s e  the  d i f fe r e n c e s  a l r e a d y  p r e s e n t .  D i f f e r e n c e s  
b e tw e e n  M a y -S e p t  e m b e r  and O c to b e r  -  A p r i l  h u n t in g  lo c a t io n s  w e r e  ' 
s ig n i f ic a n t  (X ^  = 2 6 4 , , p < 0 , 0 1 , 3 d f ) .
C o y o te s  w e r e  o n ly  s e e n  k i l l i n g  s m a l l  r o d e n ts ,  so b e h a v io r a l  
d i f f e r e n c e s  b e tw e e n  h u n t in g  s m a l l  and la r g e  p r e y  c ou ld  not be  c o m ­
p a r e d .  O b s e r v a t io n s  w e r e  a ls o  m a d e  on co yo tes  e a t in g  f r u i t  and  
g r a s s h o p p e r s .
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T a b l e  4 .  H a b i ta t  used  b y  h u n t in g  c o y o te s  c o m p a r e d  to h a b i ta t  
a v a i la b le  to  th e m  ( z - t e s t ) .
H a b i ta t
A v a i l ­
a b i l i t y
%
M a y -S e p t . O c t . - A p r i l Y e a r
% use z - t e s t " % use z - t e s t % use z - t e s t
G B 41 35 - 31 --- 32 ■---
B W 2 5 + 11 ++ 8
OS 51 3 --- 44 - 25 ---
R 6 57 ++ 14 ++ 34 4-f-
+ o r  - = p <  0. 05 .
+ +  o r  - -  -  p < 0 . 0 1 .
P o p u la t io n s
T h e  a d u lt  and y e a r l i n g  co y o te  p o p u la t io n  l iv in g  p r i m a r i l y  on 
th e  R a n g e  d u r in g  the  s u m m e r  of 1974  c o n s is te d  o f fo u r  m a te d  p a i r s  
a n d  one a p p a r e n t ly  u n m a te d  m a le .  A  f i f t h  p a i r  had a den on the  R an g e  
ju s t  p r i o r  to  th is  s tu d y , but m o v e d  th e  den o ff th e  R a n g e  to the  w e s t  
ab o u t m id - J u n e .  N u m b e r  o f pups in  th is  f a m i l y  w as  unknow n. N u m b e r s  
of pups in  t h r e e  l i t t e r s  on th e  R a n g e  w e r e  f o u r ,  t h r e e ,  and on e , w i th  
a p p r o x im a t e ly  t h r e e  to  f iv e  pups in  th e  la s t  l i t t e r ,  m a k in g  the  to ta l  
R a n g e  p o p u la t io n  20  to  22 in la te  s u m m e r  1 9 7 4 . L o c a t io n s  of dens o r  
d e n n in g  a r e a s  a r e  show n in  F i g s .  12 and  13.
D u r in g  f a l l  and w i n t e r ,  m o s t  o f the  pups c e a s e d  to f r e q u e n t  
th e  R a n g e ,  and b y  sp i- ing  o n ly  th r e e  r e m a in e d .  T w o  o f th e s e  w e r e  in
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
F i g .  12 . L o c a t io n  of dens ( c i r c l e s )  o r  den  a r e a s  (s h a d e d )  
in  1 9 7 4  on th e  N a t io n a l  B is o n  R a n g e .  A r r o w s  in d ic a t e  m o v e m e n t  o f  
a  f a m i l y  f r o m  one a r e a  to  a n o th e r .
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F i g .  13 . L o c a t io n  of dens  ( c i r c l e s )  o r  d e n  a r e a s  (s h a d e d )  
in  1975  on the  N a t io n a l  B is o n  R a n g e .  A r r o w s  in d ic a t e  m o v e m e n t  of  
a f a m i l y  f r o m  one a r e a  to  a n o t h e r .
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th e  N o r t h  A r e a  and w e r e  o f te n  s e e n  w i th  t h e i r  p a r e n ts .
D u r in g  s p r in g  and s u m m e r  of 1 9 75 , f iv e  m a te d  p a i r s  and  
t h r e e  u n m a te d  y e a r l in g s  w e r e  on the  R a n g e .  T h r e e  of the l i t t e r  s iz e s  
w e r e  e ig h t ,  fo u r ,  and fo u i' (s a m e  p a i r s  h a v in g  fo u r ,  th r e e ,  and one,  
r e s p e c t iv e ly ,  in 1 9 7 4 ) .  T h e  o th e r  den s i te s  w e r e  not found and s iz e s  
of the  l i t t e r s  w e r e  un kn ow n . T o t a l  R a n g e  p o p u la t io n  w a s  e s t im a te d  at 
o v e r  2 9 .
C o y o te  in d ic e s  on th e  R a n g e  in c r e a s e d  f r o m  J u ly  th ro u g h  
O c to b e r  1 9 7 4 . B e tw e e n  J u ly  1974  and J u ly  1 9 75 , the  in d ic e s  r o s e  f r o m  
41 to  55 , an  in c r e a s e  of 34 p e r c e n t  ( F i g .  1 4 ) .  T h is  is  c o m p a r a b le  to  
an in c r e a s e  f r o m  9 to  13 , o r  44  p e r c e n t ,  in  n o n -p u p  c o y o te s ,  foun d  
b y  o b s e r v a t io n s .  S cen t s ta t io n s  w e r e  in e f fe c t iv e  a n d / o r  im p o s s ib le  to  
ru n  f r o m  N o v e m b e r  th ro u g h  A p r i l  b e c a u s e  of snow and f r e e z i n g  n ig h t ­
t im e  t e m p e r a t u r e s .  D u r in g  M a y  and e a r l y  J u n e , th e  g ro u n d  w a s  too  
w e t  to  s e t  up s ta t io n s .  F o r  th e s e  r e a s o n s ,  the  s c e n t  s ta t io n s  w e r e  
e f fe c t iv e  o n ly  d u r in g  s u m m e r  and f a l l .
M o u s e  P o p u la t io n s
R a n g e  p e r s o n n e l  h a v e  r e c o r d e d  g e n e r a l  o b s e rv a t io n s  on  
a n n u a l  m ic r o t in e  p o p u la t io n s  f o r  o v e r  20  y e a r s .  F i g .  15 show s  
r e l a t i v e  a b u n d a n c e ; a b u n d a n c e  is  g iv e n  o n ly  in  r a t in g s  of h ig h , m e d iu m ,  
an d  lo w ,  b u t  the  r a t in g s  a r e  s u f f ic ie n t  to in d ic a te  a n n u a l f lu c tu a t io n s .
M i c r o t i n e  p o p u la t io n s  h a v e  a ls o  b e e n  in d e x e d  a n n u a l ly  f r o m
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
F i g .  14 . In d e x  o f c o y o te  p o p u la t io n  as  d e t e r m i n e d  b y  s c e n t  
s t a t io n  l i n e .
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F i g .  15 . M i c r o t i n e  a b u n d a n c e  on th e  R a n g e  f r o m  1 9 5 9 - 7 0  
(A n o n y m o u s  1 9 5 6 - 7 5 ) .  E s t im a t e s  o f 1 9 7 4  a n d  1 9 7 5  a b u n d a n c e  a r e  
m in e .  E s t i m a t e  f o r  19 73  f r o m  M .  H a d e r l i e  ( p e r s o n a l  c o m m u n ic a t io n ) .
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f r o m  19 49  to  1962  and f r o m  1 9 6 4  to  1974  b y  P .  L .  W r ig h t  (u n p u b lis h e d  
d a ta ) .  Snap t r a p s  w e r e  p la c e d  in  g r id  a r r a n g e m e n t s  on, w h en  p o s s ib le ,  
t h r e e  s e p a r a te  s tu d y  p lo ts  on the  R a n g e .  T r a p s  w e r e  se t  f o r  one 2 4 -  
h o u r  p e r io d  in  th e  f i r s t  h a l f  of J u ly .  D a ta  a r e  p r e s e n te d  in  F i g .  16 
as p r o b a b i l i t y  of c a p tu r e  in  a 2 4 -h o u r  t r a p p in g  p e r io d .  P r i o r  to the  
m i d - 1 9 6 0 's ,  th e  s tu d y  p lo ts  w e r e  not g r a z e d ;  s in c e  th e n , th e y  h a v e  
b e e n  h e a v i ly  g r a z e d  b y  h o rs e s  and b is o n . T h is  m a y  be the c au se  o f  
th e  le s s  c l e a r  p o p u la t io n  v a r ia t io n s  f r o m  the  m id - 1 9 6 0 's  and on 
( P .  L .  W r ig h t ,  p e r s .  c o m m , ). F i g s .  15 and 16 show  the M ic r o t u s  
p o p u la t io n  a t  m e d iu m  d e n s i ty  d u r in g  th e  w i n t e r  o f 1 9 7 2 -7 3 ,  and a t  lo w  
d e n s i ty  d u r in g  th e  w i n t e r s  o f 1 9 7 3 -7 4  and 1 9 7 4 - 7 5 .  In  w i n t e r  1 9 7 4 -7 5 ,  
M ic r o t u s  d e n s ity  m a y  h a v e  b e e n  h ig h e r  th an  in  w i n t e r  1 9 7 3 -7 4 .  F ig .  8 
and T a b le s  2 and 3 show  th a t  M ic r o t u s  w e r e  s ig n i f ic a n t ly  m o r e  
im p o r t a n t  in  the  c o y o te s ' d ie t  d u r in g  both  1 9 7 2 -7 3  and  1 9 7 3 -7 4  th a n  in  
1 9 7 4 - 7 5 .  B e c a u s e  M ic r o t u s  d e n s ity  in  1 9 7 3 -7 4  w a s  le s s  th an , o r  
e q u a l  to ,  th e  1 9 7 4 - 7 5  d e n s ity ,  the  r e la t io n s h ip  b e tw e e n  d e n s ity  of 
M ic r o t u s  and use b y  c o y o te s  is  c a u s e d , a t  l e a s t  p a r t i a l l y ,  by  o th e r  
f a c t o r s .  H o w e v e r ,  e v e n  in  y e a r s  o f low  d e n s ity ,  M ic r o t u s  w e r e  s t i l l  
the  m o s t  im p o r t a n t  i t e m  in  th e  c o y o te s '  d ie t  on th e  R a n g e . N u m b e r s  
t r a p p e d  of b o th  P e r o m y s c u s  m a n ic u la tu s  and M ic r o t u s  spp. s h o w ed  a  
g e n e r a l  r i s i n g  t r e n d  d u r in g  th e  s tu d y  p e r io d  ( F i g .  1 7 ) .  S ig n i f ic a n t ly  
m o r e  m ic e  w e r e  c a u g h t,  b o th  M ic r o t u s  (X ^  = 18 . 70 , p < 0 . 0 1 ,  1 d f)  
and  P .  m a n ic u la tu s  (X^  = 2 6 . 4 7 ,  p <  0 . 0 1 ,  1 d f) ,  d u r in g  th e  t r a p p in g
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
F i g .  1 6 . M i c r o t i n e  a b u n d a n c e  on th e  R a n g e  f r o m  1 9 4 9 - 6 2  
a n d  1 9 6 4 - 7 4 .  U n p u b l is h e d  d a ta  o f P .  L,. W r i g h t ,  T r a p  s u c c e s s  b a s e d  
on one 2 4 - h o u r  t r a p  d a y . O p e n  c i r c l e s  in d ic a t e  r a i n  d u r i n g  th e  t r a p  
p e r io d .
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F i g .  17 . N u m b e r  o f r o d e n ts  t r a p p e d  in  2 0 8  s n a p  t r a p s  s e t  
f o r  f o u r  n ig h ts  a t  a p p r o x i m a t e l y  m o n t h ly  i n t e r v a l s .  D a t a  f r o m  J a n u a r y  
a n d  F e b r u a r y  ( c i r c l e s )  a r e  e x t r a p o la t e d  f r o m  1 d a y 's  d a ta .
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p e r io d  24  to  27  June  1975  th a n  d u r in g  the  p e r io d  8 to  11 J u ly  1974 .
T h is  a p p a r e n t ly  r e la t e s  to  the  fa c t  th a t  m o r e  M ic r o t u s  w e r e  in  th e  
c o y o te s '  d ie t  in  J u ly  1975  th a n  in  J u ly  1 9 7 4 . T h e  o n ly  t ra p p in g  p e r io d s  
th a t  w e r e  c o n d u c ted  at c o m p a r a b le  t im e s  d u r in g  bo th  y e a r s  w e r e  the  
8 to  11 J u ly  p e r io d  in  1974  and e i t h e r  th e  24 to  27  June o r  the 21 to  
2 4  J u ly  p e r io d  in  1 9 7 5 . I  c h o s e  the  June 1975  p e r io d  f o r  c o m p a r is o n  
w i t h  th e  J u ly  1 974  p e r io d  b e c a u s e  w e a t h e r  w a s  s i m i l a r  d u r in g  th e s e  
tw o  p e r io d s  and t h e r e  w a s  le s s  d i f fe r e n c e  in  n u m b e r s  of m ic e  t r a p p e d .
9
X  t e s ts ,  c o m p a r in g  n u m b e r s  of a  s p e c ie s  b e tw e e n  the tw o  t im e  
p e r io d s ,  w e r e  r u n  u s in g  a 2 x  2 c o n t in g e n c y  ta b le  w i th  p r e s e n c e  o r  
a b s e n c e  of the s p e c ie s  in  a w o r k in g  t r a p  on one a x is  and t im e  p e r io d s  
c o n s id e r e d  on th e  o th e r  a x is .  S ig n i f ic a n t ly  m o r e  P .  m a n ic u la tu s  
w e r e  t r a p p e d  th a n  M ic r o t u s  (X ^  = 4 7 9 . ,  p < 0 . 0 1 ,  1 d f) .  X^ w a s  
c a lc u la te d  u s in g  the X ^  goodness of f i t  t e s t .
P .  m a n ic u la tu s  w e r e  t r a p p e d  in  th e  h ig h e s t  n u m b e r s  in  
H a b ita t  R .  T h is  h a b i ta t  w as  h u n ted  b y  coyotes  m o r e  th an  a l l  o th e r  
h a b i ta ts  d u r in g  th e  y e a r  (T a b le  4 ) .  In  th e  p e r io d  f r o m  O c to b e r  to  
A p r i l ,  c o y o te s  h u n te d  m o s t  in  H a b i ta t  GS; in  th is  h a b i ta t ,  seco nd  
h ig h e s t  n u m b e r s  of P .  m a n ic u la tu s  w e r e  t r a p p e d .  S in ce  P .  
m a n ic u la tu s  had  d e n s e r  p o p u la t io n s  th a n  M ic r o t u s  in  a l l  h a b ita t  
s i tu a t io n s  ( T a b le  5 ) ,  g r o s s  h a b i ta t  d i f fe r e n c e s  cou ld  not a c co u n t f o r  
v a r i a t i o n s  b e tw e e n  th e s e  ro d e n ts  in  th e  c o y o te s '  d ie ts .
M ic r o t in e s  w e r e  not t r a p p e d  in  e q u a l n u m b e r s  in th e  fo u r
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h a b i ta ts  {X^ = 71 . 16 , p < 0 . 0 1 , 3 d f ) .  M o r e  M ic r o t u s  w e r e  t r a p p e d  
in  H a b i ta t  R th a n  in  H a b i ta t  B W , and in  H a b i ta t  B W  th an  in  H a b ita ts  
G B  o r  GS. T h e r e  w a s  l i t t l e  d i f f e r e n c e  in  the  n u m b e r  t r a p p e d  in  G B  
an d  GS (T a b le  5 ) .  D u r in g  the  y e a r ,  co y o tes  h u n ted  in  H a b ita ts  B W  
a n d  R s ig n i f ic a n t ly  m o r e  th a n  th e y  w e r e  a v a i la b le  (T a b le  4 ) .  T h r o u g h ­
out th e  e n t i r e  y e a r ,  c o y o te s  hu n ted  m o r e  in  H a b ita t  R than  in a n y  
o t h e r .  S in ce  M ic r o t u s  w as  the  m o s t  im p o r ta n t  p r e y  i t e m  f o r  the  
c o y o te ,  co y o tes  s e le c te d  h u n tin g  a r e a s  w h ic h  c o r re s p o n d e d  to  a r e a s  
of g r e a t e s t  M ic r o t u s  a b u n d a n c e .
T a b le  5. M o u s e  c a p tu r e s  p e r  1 ,0 0 0  t r a p  n igh ts  f o r  each  
h a b i ta t .
A n im a l G B B W GS R
M ic r o t u s  spp. 1. 94 14. 19 1. 93 2 4 . 85
P .  m a n ic u la tu s 79 . 53 78. 28 8 7 . 71 98 . 39
P r o n g h o r n  P o p u la t io n s  and O b s e r v a t io n s  
P r o n g h o r n  fa w n  m o r t a l i t y  w as  h ig h  on th e  R an g e  d u r in g  the  
s tu d y  p e r io d  (T a b le  6 ) .  F a w n s  f r o m  th e  A le x a n d e r  B a s in  h e r d  w e r e  
o u t f i t te d  w i t h  r a d io  t r a n s m i t t e r s  in  th e  s p r in g  of 1 9 7 5 , and faw n s  
f r o m  the  L o w e r  W e s t  h e r d  w e r e  o n ly  e a r ta g g e d  ( T a b le  7). E ig h t  s e ts  
o f tw in s  c o m p r is e d  16 of the 19 r a d io e d  fa w n s .  O n e  of a s e t  of tw in s  
w a s  r a d io e d  in  A le x a n d e r '  B a s in  and i ts  u n m a r k e d  tw in  w as  s t i l l  a l iv e
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a t  10 days  o f a g e . P o s s ib ly  i t  w a s  one of th e  u n m a r k e d  s u r v iv o r s  in  
th a t  h e r d  (T a b le  7 ). T h e  u n m a r k e d  s ib l in g s  of tw o  fa w n s  r a d io e d  in  
th e  N o r t h s id e  h e r d  a p p a r e n t ly  d ie d  w i th in  s e v e r a l  days of b i r t h  s in c e  
n e i t h e r  w a s  s e e n  a f t e r  i ts  s ib l in g  w a s  m a r k e d .
T a b le  6 . N u m b e r s  o f a d u lt  p ro n g h o rn  does and fa w n s ,  and  
fa w n  m o r t a l i t y  r a t e s ,  in  1974  and 1 9 7 5 .
Y e a r A d u l t  $
N o . fa w n s  
b o r n  (e s t . )
F a w n s  a l iv e  
in  m id - A u g .
M o r t a l i t y  
r a t e  (%)
1 974 32 64 17 73
1 975 38 7 0" 21 6 9 * *
 ̂ T h r e e  a d u lt  does w e r e  n o t p re g n a n t  in  1 9 75 .
" ^ D o e s  not in c lu d e  t h r e e  fa w n s  r e m o v e d  f o r  p h y s io lo g ic a l  
s tu d y .
F i f t y  p e r c e n t  o f th e  m o r t a l i t i e s  of r a d io e d  a n te lo p e , p r i o r  to  
A u g u s t  1 9 7 5 , o c c u r r e d  w i t h in  th e  f i r s t  17 days of b i r t h .  C a u s e  of 
d e a th  w a s  d e te r m in e d  f o r  o n ly  s e v e n  of 16 fa w n s  b e c a u s e  of t r a n s ­
m i t t e r  f a i l u r e s .  F i v e  of th e s e  dea th s  in v o lv e d  c o y o te s ; in  tw o , w e a k  
c a l f  s y n d r o m e  w as  s u s p e c te d  ( T a b le  8 ) . O f  th e  f i v e  fa w n s  a s s ig n e d  to  
th e  " c o y o te  in v o lv e d "  c a te g o r y ,  o n ly  one (A le x a n d e r  B a s in  h e r d )  
co u ld  be  d e f in i t e ly  a t t r ib u t e d  to  c o yo te  p r e d a t io n  (H e n n e  1 9 7 5 ) .  T h e  
o th e r  f o u r  w e r e  o v e r  95 p e r c e n t  c o n s u m e d  o r  r e m o v e d  f r o m  the s i te  
w h e r e  th e  r a d io  w a s  fo u n d . In  t h r e e  o f th e s e  c a s e s ,  s o m e  f r e s h  bones  
w e r e  in  th e  im m e d ia t e  a r e a ,  w i th  l a r g e  bones and s k u l ls  a lm o s t
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T a b le  7. N u m b e rs  and lo ca tio ns  of p ro n g h o rn  fawns and p reg n an t does, and faw n m o r t a l i t y  r a te s ,  
in  1975.
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L o ca tio n P re g n a n t
?
Faw ns
b o rn
F aw n s
ra d io e d
E a r  tag  
only
Faw n s  a l iv e  
6 Aug. 1975
M a rk e d  U n m a rk e d
M o r ta l i t y  
r a te  in %
M a rk e d  U n m a rk e d
A le x a n d e r  B as in 10 20 11 0 0 2 100 78
N o r th s id e 10 20 8 ■ 0 3 2 63 83
L o w e r  W e s t 12 24"' 0 3 1 13 67 28
O th e r 3 6 0 0 0 0 * — 100
T o ta l 35 70 19 3 4 17 82 62
22 21 69
oc
(/)
o ’
3
' ' 'T h ree  re m o v e d  f o r  p h ys io lo g ic a l study.
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c o m p le t e ly  e a te n . In  th e  f o u r th  c a s e ,  th e  r a d io ,  w i th  b lood  and to o th  
m a r k s  on i t ,  w a s  foun d  w i t h in  60 m  o f an  a c t iv e  c o yo te  den on the  
n o r th  s id e  of M is s io n  C r e e k ,  w h e r e  p r o n g h o r n  does w i th  fa w n s  w e r e  
n e v e r  s e e n .  F o u r  o f th e  f iv e  fa w n  m o r t a l i t i e s  in  the  " co y o te  in v o lv e d "  
c a te g o r y  w e r e  f r o m  the  N o r th s id e  h e r d .  O n e  of th e  s u r v iv in g  faw ns  
and  its  doe m o v e d  f r o m  th e  N o r th s id e  h e r d  to th e  L o w e r  W e s t  h e r d  
w h e n  th e  fa w n  w a s  10 to 11 days o ld , 6 to 7 days a f t e r  i ts  s ib l in g  
d ie d . T h is  w a s  the  o n ly  k n o w n  c a s e  of a doe c h an g in g  h e rd s  d u r in g  m y  
s tu d y . B y  6 A u g u s t  1 9 7 5 , the  doe and  fa w n  had r e tu r n e d  to  the  N o r t h ­
s id e  h e r d .
T a b le  8 ,  A g e  a t d e a th  and c a u s e  of d e a th  f o r  r a d io e d  p r o n g h o rn  fa w n s .
A g e  a t  d e a th  o r  
l a s t  o b s e r v a t io n  
( in  d a y s )
H e r d C au s e
A le x a n d e r
B a s in N o r th s id e
C o y o te
in v o lv e d
W e a k  c a l f  
s y n d r o m e * U nknow n
0 - 0 7 2 1 1 2 0
0 8 - 1 7 2 3 3 2
1 8 - 2 4 3 1 1 3
2 5+ 4 4
A l i v e  6 A u g .  1975 0 3
' B .  W . O 'G a r a ,  p e r s o n a l  c o m m u n ic a t io n .
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D u r in g  c e n s u s e s  c o n d u c te d  in  e a r l y  M a y  1 9 75 , 35 p re g n a n t  
p r o n g h o r n  does w e r e  c o u n te d . N u m b e r s  and lo c a t io n  a r e  l i s t e d  in  
T a b l e  7. T h r e e  of th e  does in  th e  A le x a n d e r  B a s in  h e r d  w e r e  out of 
t h e i r  u s u a l ra n g e  n e a r  R a v a l l i  P on ds  ( F ig .  1) f r o m  m i d - M a y  to  m i d -  
J u n e , w h e n  th e y  r e t u r n e d .  P o s s ib ly  the  tw o  u n m a r k e d  s u r v iv in g  fa w n s  
s p e n t t h e i r  e a r l y  l i f e  in  the v i c i n i t y  of R a v a l l i  P o n d s .
C e n s u s e s  c o n d u c te d  on 5 and 6 A u g u s t 1975  r e v e a le d  21 
s u r v iv in g  fa w n s  (T a b le  7), f o r  a 31 p e r c e n t  s u r v iv a l  r a te .
D a i l y  lo c a t io n s  of fa w n  s ite s  a r e  c o m p a r e d  w i th  a v a i la b le  
h a b i ta t  ty p e s  in  T a b le  9 ( z - t e s t ) .  H a b i ta t  a v a i l a b i l i t y  w i th in  the h o m e  
r a n g e  o f  e a ch  of th e  t h r e e  h e rd s  is  g iv e n  in  T a b le  10. R a d io e d  faw n s  
th a t  w e r e  a l iv e  on 6 A u g u s t  used  H a b i ta t  G B  s ig n i f ic a n t ly  le s s  (X ^  = 
1 5 . 7 6 ,  p < 0 . 0 1 ,  1 d f ) ,  and H a b i ta t  GS s ig n i f ic a n t ly  m o r e  (X^ = 2 5 . 7 1 ,  
p <  0 . 0 1 ,  1 df) th an  th o se  th a t  d ied  p r i o r  to  th a t  d a te .  T h e r e  w a s  no 
s ig n i f ic a n t  d i f fe r e n c e  in  the use  of H a b ita t  B W  b e tw e e n  s u r v iv in g  and  
n o n s u r v iv in g  fa w n s .  C o y o te s  a ls o  used H a b ita t  G B  s ig n i f ic a n t ly  m o r e  
th a n  H a b i ta t  GS d u r in g  s u m m e i-  m o n th s .  F a w n s  s e le c t in g  b e d d in g  s i te s  
in  H a b i ta t  G B  m a y  b e  p r e d is p o s e d  to  p r e d a t io n .
S ig n i f ic a n t ly  m o r e  fa w n s  s u r v iv e d  in  the L o w e r  W e s t  h e r d  
th a n  in  e i t h e r  the  A le x a n d e r  B a s in  h e r d  (X^  = 13 . 83 , p < 0 . 0 1 ,  1 d f)  
o r  th e  N o r t h s id e  h e r d  (X ^  = 8 . 6 2 ,  p < 0 . 0 1 ,  1 d f ) .  T h e  d i f fe r e n c e  
b e tw e e n  s u r v i v a l  of fa w n s  in  th e  A le x a n d e r  B a s in  h e r d  and the N o r t h ­
s id e  h e r d  w a s  not s ig n i f ic a n t ,  n o r  w a s  th e  d i f f e r e n c e  in  s u r v iv a l
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T a b le  9. H a b ita t  used b y  p ro n g h o rn  fawns co m p a red  to hab ita t a v a i la b le  to th em  (z - te s t ) .
H ab ita t
Faw ns a l iv e  on 6 A ug . 1975 Faw ns dead by 6 A ug . 1975 T o ta l  fawns
A v a i l .
%
O b se rv e d  
% (39)
- t e s t *
A v a i l .
%
O b se rv ed  
% (221)
z - te s t A v a i l .
%
O b serv e d
?&(260)
z - t e s t
GB 60 5 3 .8 N SD 55 78. 7 ++ 56 7 5 .0 ■f+
B W 2 7. 7 NSD 2 8. 6 + 2 8. 5 ++
GS 38 3 8 .5 NSD 43 12. 7 -  - 42 16. 5 -  -
"N S D  = p > 0 .0 5  
+ o r  -  = p < 0. 05 
++  o r  -  p ^ O . O l
■D
CD
C/)
C/)
-0
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b e tw e e n  m a r k e d  and  u n m a r k e d  fa w n s .  A v a i la b le  h a b i ta t  in  each  of th e  
t h r e e  d o e - h e r d  h o m e  ra n g e s  w a s  not g r e a t l y  d i f f e r e n t  (T a b le  10 ).  
H a b ita t  a v a i l a b i l i t y  does not e x p la in  th e  h ig h e r  fa w n  s u r v iv a l  r a t e  in  
th e  L o w e r  W e s t  h e r d .  S p a t ia l  d is t r ib u t io n  of fa w n s  m a y  be  a m a jo r  
m o r t a l i t y  f a c t o r .  In  1 9 7 5 , m o r t a l i t y  in  th e  A le x a n d e r  B a s in  and  
N o r t h s id e  h e r d s  w a s  s ig n i f ic a n t ly  h ig h e r  th an  in  the L o w e r  W e s t  h e r d  
(T a b le  7 ) .  C o y o te  den s i te s  th a t  y e a r  w e r e  lo c a te d  in ,  o r  a d ja c e n t  to ,  
th e  A le x a n d e r  B a s in  and  N o r th s id e  ra n g e s ;  none w e r e  found in  the  
im m e d ia t e  v ic i n i t y  o f the  L o w e r  W e s t  h e r d  ( F ig .  13 ) .
In  tw o  in s ta n c e s ,  does w e r e  o b s e r v e d  c h a s in g  coyotes  a w a y  
f r o m  th e  v i c i n i t y  o f fa w n s .
T a b le  10 . A v a i l a b le  p r o n g h o r n  h a b i ta t ,  in  p e r c e n t ,  in  each  
d o e - fa w n  h e r d 's  h o m e  ra n g e .
H a b i ta t L o w e r  W e s t A le x a n d e r  B a s in N o r th s id e
G B 56 54 60
B W 2 ' 2 2
GS 37 44 38
P r e s e n c e  of O t h e r  F o o d  I te m s  
T h e  fo o d  i t e m s  in  th is  s e c t io n  w e r e  not s p e c i f i c a l l y  cen s u s e d  
o r  m e a s u r e d ,  but g e n e r a l  o b s e rv a t io n s  w e r e  n o te d  d u r in g  th e  c o u r s e  
o f  f i e l d  w o r k .
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M o u n ta in  c o t to n ta i l  w e r e  p r e s e n t  on the  R a n g e  d u r in g  th e  
s u m m e r  o f 1 9 7 4 . I  r a r e l y  s aw  m o r e  th a n  one r a b b i t  p e r  w e e k .  B y  
J u ly  1 9 7 5 ,  the  p o p u la t io n  had in c r e a s e d  s o m e w h a t  a lth o u g h  r a b b its  
w e r e  s t i l l  f a r  f r o m  n u m e r o u s .  A  fe w  lo c a l i t i e s  of c o n c e n tra t io n  
o c c u r r e d  n e a r  c o r r a l s  and b u i ld in g s ,  and o f te n  one o r  tw o  r a b b its  
w e r e  s e e n  n e a r  c a t t le  g u a r d s .  C o t to n ta i ls  a p p e a re d  to r e q u i r e  a s a fe  
e s c a p e  h a v e n  f o r  s u r v i v a l .  T h e y  w e r e  u n im p o r ta n t  in  the co y o te s '  
d ie ts .
C o lu m b ia n  g ro u n d  s q u i r r e l s ,  y e l lo w - b e l l i e d  m a r m o t s ,  and  
n o r t h e r n  p o c k e t  g o p h e rs  r e s id e d  in  a fe w  lo c a l  c o n c e n tra t io n s ,  but 
th e y  w e r e  n e v e r  s e e n  on m u c h  of th e  R a n g e .
D u r in g  la t e  s u m m e r  1 9 7 4 , c h e r r i e s ,  s e r v i c e b e r r i e s ,  and  
r o s e h ip s  w e r e  p r e s e n t  in m o d e r a te  a m o u n ts .
G r a s s h o p p e r s  (O r t h o p t e r a )  w e r e  abun dant on the  R an g e  f r o m  
l a t e  J u ly  th ro u g h  la te  S e p te m b e r  1 9 74 .
■ P o p u la t io n s  o f P r e y  S p e c ie s  v s .  P r o p o r t io n  in D ie t  (c )
P .  m a n ic u la tu s  is m u c h  le s s  v u ln e r a b le  to coyote  p r e d a t io n  
th a n  M ic r o t u s  spp . (c = 0 . 0 0 4 } .  B is o n  and e lk  a r e  not as a v a i la b le  to  
c o y o te s  as p r o n g h o r n ,  d e e r ,  and  b ig h o r n  s h e e p . H o w e v e r ,  b e tw e e n  
b is o n  and  e lk  th e  d i f fe r e n c e s  a r e  q u ite  s m a l l ,  as a r e  th e  d i f fe r e n c e s  
b e tw e e n  p r o n g h o r n ,  d e e r ,  and b ig h o r n  s h e e p  ( T a b le  11 ) . T h e  a v a i l ­
a b i l i t y  o f  m u le  d e e r  w h e n  c o m p a r e d  to  w h i t e - t a i l e d  d e e r  is  m o d e r a t e ly
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T a b le  11 . C o m p a r is o n  of s e le c te d  p r e y  s p e c ie s  to  d e te r m in e  c v a lu e s .
S p e c ie s P i
^
N2 N2
c
c
P e r o m y s c u s 8. 59 . 022 . 004 2 5 9 .5 6
M ic r o t u s 1. 05 . 6 9 8
B is o n 307 . 008 . 712 1 .4 0
E l k 82 . 003
B is o n 307 . 008 . 040 2 5 .0 3
B ig h o r n  Sheep 46 . 030
B is o n 307 . 008 . 0 4 9 20 . 25
D e e r 360 . 190
B is o n
P r o n g h o r n
307
108
. 008  
. 051
. 055 18. 12
E l k 82 . 003 . 056 17. 83
B ig h o r n  Sheep 46 . 030
E l k 82 . 003 . 069 14. 43
D e e r 360 . 190
E l k 82 . 003 . 077 12. 91
P r o n g h o r n 108 . 051
P r o n g h o r n 108 . 051 . 8 9 5 1. 12
D e e r 360 . 190
P r o n g h o r n 108 . 051 . 724 1. 38
B ig h o r n  Sheep 46 - 030
D e e r 3 60 . 190 . 8 0 9 1 .2 4
B ig h o r n  Sheep 46 . 030
M ule  D e e r * * * 2 00 . 037 . 370 2 . 70
W h i t e - t a i l e d  D e e r 160 . 080
* M o u s e  p o p u la t io n  f ig u r e s  a r e  n u m b e r  t r a p p e d / 100 t r a p  n ig h ts ;  
u n g u la te  p o p u la t io n s  a r e  f o r  M a r c h  1975  (A n o n y m o u s  1 9 5 6 -7 5 ) .
 V a lu e  o f  1 / c  is  th e  s a m e  as the  c v a lu e  f o r  the in v e r s e  of the
s p e c ie s  c o n s id e r e d .
"■''■"''Based on o n ly  th o s e  d e e r  r e m a in s  th a t  c o u ld  be id e n t i f ie d  to  
s p e c ie s .
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lo w  (c = 0 .  3 7 0 ) .  B e c a u s e  of the  h ig h  n u m b e r  o f u n d i f fe r e n t ia te d  scats  
(b e tw e e n  d e e r  s p e c ie s ) ,  th is  f ig u r e  s h o u ld  b e  v ie w e d  c a u t io u s ly .  I t  
is n o t p o s s ib le  to  c o m p a r e  m ic e  to  u n g u la te s  b e c a u s e  no da ta  is  
a v a i la b le  on a b s o lu te  n u m b e r s  of m ic e .
R a d io  E q u ip m e n t  
T r a n s m i t t e r s ,  w h e n  f i r s t  a t ta c h e d  to a b a t t e r y ,  t r a n s m i t te d  
s ig n a ls  f r o m  100 to  400  m  and  had an  e f fe c t iv e  l i f e  (a b le  to t r a n s m i t  
s ig n a ls  o v e r  75 m )  o f 10 to 2 8 d a y s . O n ly  one t r a n s m i t t e r  d ro p p ed  
o f f  b e f o r e  i t  b e c a m e  in e f fe c t iv e  (a t 26 d a y s ) .  O f  th e  th r e e  r a d io e d  
fa w n s  s t i l l  a l iv e  on 6 A u g u s t  1 9 75 , one s t i l l  w o r e  th e  t r a n s m i t t e r .
T h is  t r a n s m i t t e r  d ro p p e d  o f f  b y  5 S e p te m b e r  1 9 7 5 .
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C H A P T E R  V
D IS C U S S IO N
C o y o te  P o p u la t io n  
B ig  g a m e  c e n s u s e s  h ave  b e en  co n d u c ted  a n n u a l ly  on the  
R a n g e ,  d u r in g  e a r l y  s p r in g ,  f o r  o v e r  20 y e a r s .  T o  a c c o m p lis h  th is ,  
a l a r g e  n u m b e r  of p e o p le  w a lk  s im u l ta n e o u s ly  o v e r  the  R an g e ,  
in d iv id u a ls  r e m a in in g  in  s ig h t  o f th e  p e r s o n  to t h e i r  im m e d ia te  le f t  
and r ig h t .  A n im a ls  a r e  c o u n ted  as  th e y  pass  f r o m  ah e a d  to  b e h in d  an  
in d iv id u a l  and b e tw e e n  h im  and  the  p e r s o n  im m e d ia t e ly  to h is  le f t .  A l l  
u n g u la te s ,  e x c e p t  b is o n , a r e  c o u n ted . C o y o te s  w e r e  r e c o r d e d  o n ly  
s p o r a d ic a l l y  u n t i l  1 9 7 5 - 7 6 ,  w h e n  p a r t ic ip a n ts  in  the  censuses  w e r e  
in s t r u c t e d  to  count th e m .  T h e s e  c o u n ts , a lo n g  w i th  o th e r  o b s e rv a t io n s  
m a d e  th ro u g h o u t  the  y e a r ,  a r e  used  to d e t e r m in e  an e s t im a te d  p o p u ­
la t io n  o f b ig  g a m e  a n im a ls  ( M .  H a d e r l i e ,  p e r s o n a l  c o m m u n ic a t io n ) .
T h e  c o y o te  p o p u la t io n  e s t im a t e s  ( F i g .  18 ) u n t i l  1973  w e r e  o n ly  th e  
p r o d u c t  o f c a s u a l  o b s e r v a t io n s  b y  R a n g e  p e r s o n n e l .  N o  s y s te m a t ic  
c e n s u s e s  w e r e  m a d e .  T h e r e f o r e ,  it  is  p o s s ib le  th a t  the in c r e a s e  in  
c o y o te  n u m b e r s  o c c u r r e d  e a r l i e r  th an  th e  R a n g e  r e c o r d s  in d ic a te ,  o r  
th a t  the  p o p u la t io n  d u r in g  the  1 9 6 0 's  w a s  lo w e r  th an  e s t im a te d .  T h e  
d e c l in e  of c o y o te s  b e tw e e n  th e  s u m m e r s  o f 1973  and 19 74  w a s  p r o b a b ly
52
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F i g .  1 8 . F a l l  c o y o te  p o p u la t io n  e s t i m a t e s  f r o m  1 9 5 9  th r o u g h  
1 9 75  (A n o n y m o u s  1 9 5 6 - 7 5 ) .  E s t i m a t e s  o f  1 9 7 4  an d  1 9 7 5  p o p u la t io n s  
a r e  m in e .
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c a u s e d  b y  a d i e - o f f  of c o y o te s  r a t h e r  th an  b y  e m ig r a t io n .  In  s p r in g  
1 9 74  t h r e e  dead  c o y o te s  w e r e  foun d  on th e  R a n g e  and th r e e  m o r e  w e r e  
foun d  to  th e  im m e d ia t e  n o r th  of the  R a n g e .
S tu d ie s  g iv in g  th e  a b s o lu te  n u m b e r  of coyotes  h ave  been  
c o n d u c te d  o v e r  l a r g e  a r e a s ,  o f te n  r e s u l t in g ,  n e c e s s a r i ly ,  in  ed u ca ted  
g u e s s e s  a t th e  p o p u la t io n  s iz e s .  G i e r  (195  7) gave  a f ig u r e  of 1 .7
9
c o y o te s  p e r  m i  (one p e r  152 h a ) f o r  p o s t -w e lp in g  p o p u la t io n s  o v e r  a  
s ix  c o u n ty  a r e a  in  K a n s a s .  K n o w lto n  (1 9 7 2 )  r e p o r t e d  a p o p u la t io n  of 
f o u r  to  s ix  co yo te s  p e r  m i  (one p e r  43 to  65 ha) in  south  T e x a s .  T h e  
p o p u la t io n  on th e  R a n g e  is lo w e r  th an  th e s e , b u t  h ig h e r  than  th e  one  
c o y o te  p e r  2 to  4 m i^  (one p e r  518 to 1, 036 h a ) w h ic h  C la r k  (1 9 72 )  
r e p o r t e d  f o r  the C u r le w  V a l l e y  of Id a h o  and U ta h , and h ig h e r  than  
0 . 07 to  0 .  56 p e r  m i^  (one p e r  462 to  3, 700 ha ) as r e p o r te d  b y  B e n n it t  
(1 9 4 8 )  f o r  s o m e  a r e a s  in  M i s s o u r i .  T h e  c o y o te  p o p u la t io n  on the  
B is o n  R a n g e  is w i th in  th e  u s u a l d e n s ity  of 0 .  5 to  1 .0  p e r  m i^  (one  
p e r  2 59 to 518 ha) f o r  c o y o te s  o v e r  m o s t  of t h e i r  ra n g e  (K n o w lto n  
1 9 7 2 ) .
F a l l  c o y o te  p o p u la t io n  s u r v e y s  a r e  co n d u cted  a n n u a l ly  in  
17 w e s t e r n  s ta te s .  In  1 9 72 , m o s t  s u r v e y  l in e s  w e r e  ru n  in  la te  
S e p te m b e r ;  s in c e  th e n , th e y  h a v e  b e e n  ru n  in  e a r l y  S e p te m b e r .  M e a n  
s ta te  in d ic e s  h a v e  ra n g e d  f r o m  47 (N o r t h  D a k o ta  in  1 973 ) to  237  
( N e b r a s k a  in  1 9 7 3 ) .  In d ic e s  f o r  in d iv id u a l  l in e s  ra n g e d  f r o m  none in  
s e v e r a l  a r e a s ,  to  o v e r  500 in  s o u th  T e x a s .  T h e  m e a n  in d ic e s  f o r
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M o n ta n a  w e r e  61 in  1972 and  73 in 1973 ( L i n h a r t  and K n o w lto n  1 9 7 5 ) .  
T h e  B is o n  R a n g e  a p p r o x im a te s  th e  M o n ta n a  m e a n  w i th  an in d e x  of 63 
in  e a r l y  S e p te m b e r  1 974 .
T h e  in d e x  on th e  R an g e  l in e  in c r e a s e d  f r o m  41 in m i d - J u l y  
19 7 4  to 63 in  e a r l y  S e p te m b e r ,  th en  ro s e  a b r u p t ly  to 100 in  m i d -  
O c t o b e r .  T h is  is  p r o b a b ly  th e  r e s u l t  of in c r e a s e d  in d e p e n d en c e  and  
m o v e m e n t  of pups th ro u g h o u t  th is  p e r io d .
N in e  o f  th e  17 s ta te  s u r v e y s  co n d u cted  sho w ed  d e c r e a s e s  in  
m e a n  in d e x e s  f r o m  1972 to  1 9 7 3 , w h i le  e ig h t  sho w ed  in c r e a s e s  
( L i n h a r t  and K n o w lto n  1 9 7 5 ) .  B e c a u s e  th e  s u r v e y  w a s  ta k e n  e a r l i e r  
in  1973  th a n  in  1 9 7 2 , th e  in c r e a s e s  m a y  be m o r e  n u m e ro u s  and  l a r g e r  
th an  show n by  th e  r e s t r i c t i v e  n u m e r ic a l  c o m p a r is o n  a lo n e .
C o y o te  m o v e m e n t  and  d is t r ib u t io n  a r e  a f fe c te d  by to p o g ra p h y ,  
v e g e ta t iv e  c o v e r ,  and fo o d  h a b i ts .  T h e r e  a r e  r e p o r ts  both of coyotes  
ig n o r in g  s c e n t  s ta t io n s  and  of a  s in g le  c o y o te  v is i t in g  a s e r ie s  of 
s ta t io n s .  T h u s ,  r e l a t i v e  in d ic e s  b e tw e e n  a r e a s  a r e  p r o b a b ly  le s s  
c o m p a r a b le  th a n  th o s e  b e tw e e n  y e a r s  in  th e  s a m e  a r e a  ( L in h a r t  and  
K n o w lto n  1 9 7 5 ) .  B e tw e e n  J u ly  19 74  and J u ly  1 9 7 5 ,  the R an g e  in d ex  
r o s e  f r o m  41 to  55 , an  in c r e a s e  o f 34 p e r c e n t .  T h is  is  c o m p a r a b le  to  
an in c r e a s e  f r o m  n in e  to  13 , o r  44  p e r c e n t ,  in  n o n -p u p  c o y o te s . T h e  
s c e n t  s ta t io n  l in e  s e e m s  to  be  an e f fe c t iv e  te c h n iq u e  f o r  fo l lo w in g  
c o y o te  p o p u la t io n  t re n d s  on th e  B is o n  R a n g e , bu t o n ly  d u r in g  s u m m e r  
and  f a l l .
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F o o d  H a b its
M a n y  f a c to r s  m u s t  b e  c o n s id e re d  in  th e  e x a m in a t io n  of a 
p r e d a t o r 's  food  h a b i ts .  G e o g r a p h ic a l  lo c a t io n  d e te r m in e s ,  in  a 
g e n e r a l  m a n n e r ,  w h ic h  p r e y  s p e c ie s  a p r e d a t o r  m a y  e n c o u n te r .  
B e c a u s e  s o m e  p r e y  i te m s  a r e  a v a i la b le  o n ly  s e a s o n a l ly ,  a w i n t e r  food  
h a b its  s tu d y  m a y  n e v e r  show c e r t a in  p r e y  i te m s  w h ic h  m a y  be  c r i t i c a l  
in  th e  s u m m e r .  P r e d a t o r s  hunt s p e c i f ic  h a b i ta ts ,  so th e y  m a y  n e v e r  
e n c o u n te r  p r e y  s p e c ie s  foun d  in  d i f f e r in g  h a b i ta ts .  C e r t a in ly ,  the  
a b u n d a n c e  and b e h a v io r  o f p r e y  s p e c ie s  a f fe c ts  u t i l i z a t io n  b y  
p r e d a t o r s .  O t h e r  m o r e  s u b t le  d i f fe r e n c e s ,  such  as ta s te ,  c o n s p ic u ­
o u s n e s s , m ic r o h a b i t a t  u se , p r e s e n c e  of a l t e r n a t e  p r e y  s p e c ie s ,  and  
s iz e  o f p r e y ,  m a y  h a v e  m a j o r  e f fe c ts  on a p r e d a t o r 's  use of p r e y  
i t e m s .  T h e s e  f a c to r s  and o th e r s  m u s t  be  c o n s id e re d  w h en  e v a lu a t in g  
th e  m e a n in g  of d a ta  f r o m  a p r e d a t o r  food  h a b its  s tu d y  (R o y a m a  1 970 ).
A n a ly s is
S e v e r a l  m e th o d s  h a v e  b e e n  used  f o r  d e te r m in in g  food  h a b its  
of c o y o te s .  A n a ly s e s  of s c a t  a n d / o r  s to m a c h  c o n ten ts  have  been  the  
m o s t  c o m m o n ; d i r e c t  o b s e r v a t io n s  a n d / o r  fo l lo w in g  t r a c k s  ha ve  been  
used on a m o r e  l i m i t e d  s c a le .  E a c h  o f th e s e  m e th o d s  has ad v an ta g e s  
and d is a d v a n ta g e s .
O n ly  one m a j o r  food  h a b its  s tu d y  w as  done b y  o b s e r v a t io n  
( fo l lo w in g  t r a c k s  of c o yo tes  in  s n o w ) (O z o g a  and I l a r g e r  1 9 6 6 ) .  T h is
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m e th o d  p ro d u c e s  good b e h a v io r a l  in f o r m a t io n  to  c o r r e l a t e  w i th  food  
h a b i ts ,  b u t  it  p r o v id e s  o n ly  l i m i t e d  in f o r m a t io n  on th e  food  h a b its  
th e m s e lv e s .  I t  is  a good s u p p le m e n ta r y  to o l bu t can  not s u p p ly  
c o m p le te  d a ta .
A n a ly s is  o f  s to m a c h  co n te n ts  is  p r o b a b ly  th e  m o s t  d i r e c t  and  
a c c u r a t e  m e th o d  of d e t e r m in in g  fo o d  h a b i ts .  S to m a c h  conten ts  a r e  
m o r e  e a s i ly  id e n t i f ie d  th a n  s c a t  r e m a in s .  I t  is  p o s s ib le  to  d e te r m in e  
th e  v o lu m e  of e a c h  fo o d  i t e m  c o n s u m e d , r a t h e r  th an  s im p ly  its  
p r e s e n c e  o r  a b s e n c e  in  th e  d ie t  as d e te r m in e d  in  s c a t  a n a ly s e s .  
H o w e v e r ,  l a r g e  n u m b e r s  o f co yo tes  m u s t  be  k i l l e d ,  n e c e s s i ta t in g  a 
v e r y  l a r g e  s tu d y  a r e a .  B e c a u s e  a v a i l a b i l i t y  of food  i te m s  is im p o r ta n t ,  
as w e l l  as food  i t e m s  a c t u a l ly  c o n s u m e d , the  s iz e  of the  s tu d y  a r e a  
p r e c lu d e s  a c c u r a te  d e t e r m in a t io n  of a v a i la b le  p r e y .
I  w a s  in t e r e s t e d  no t o n ly  in  fo o d  c o n s u m e d , b u t  a ls o  in  s iz e  
o f p r e y  p o p u la t io n s ,  and  t h e r e f o r e  chose  a s m a l l  s tu d y  a r e a .  Scat  
a n a ly s is ,  w i th  its  l i m i t a t i o n s ,  s e e m e d  th e  m o s t  s u i ta b le  m e th o d .
S ca t a n a ly s is  ten d s  to  o v e r e s t im a t e  th e  q u a n t i ty  of s m a l l  food  
i t e m s ,  s u c h  as m ic e  an d  in s e c ts ,  in  c o m p a r is o n  to  l a r g e  i te m s  such  
as u n g u la te s  (B ond 1 9 3 9 , F i c h t e r  et a l .  1 9 5 5 , G i e r  1 9 57 , K o rs c h g e n  
1 9 5 7 , C l a r k  1 9 7 2 ) .
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P r e y  I t e m s
R o d e n ts
In  d i e t . R o d e n ts  w e r e  th e  m o s t  im p o r t a n t  p r e y  g rou p  in  the  
d ie t  o f  th e  c o y o te s  on th e  R a n g e .  M i c r o t u s , w i th  a 69 . 8 p e rc e n t  
f r e q u e n c y  of o c c u r r e n c e ,  w e r e  f a r  m o r e  im p o r ta n t  than  y e l lo w - b e l l i e d  
m a r m o t s  { 4 . 0  p e r c e n t ) ,  p o c k e t  g o p h e rs  ( 3 . 4  p e r c e n t ) ,  o r  d e e r  m ic e  
( 2 . 2  p e r c e n t )  (T a b le  1 ) .  In  C a l i f o r n i a  ( F e r r e l  et a l .  1953 , H a w th o rn e  
1 9 7 2 )  and  Y e l lo w s to n e  N a t io n a l  P a r k  ( M u r i e  1 9 4 0 ) ,  M ic r o tu s  w as  the  
m o s t  im p o r t a n t  food  i t e m  in  th e  d ie t  o f  c o y o te s . N u m e ro u s  o th e r  
r e s e a r c h e r s  h a v e  fo u n d  M ic r o t u s  v e r y  im p o r t a n t ,  fo l lo w in g  o n ly  
r a b b i ts  and d e e r .  In  s o m e  a r e a s ,  o th e r  r o d e n ts ,  e s p e c ia l ly  g ro u n d  
s q u i r r e l s  (S p e r m o p h i le s  sp p . ) and  p o c k e t  g o p h e rs ,  w e r e  found as  
im p o r t a n t  fo o d  i te m s  ( M u r i e  1 9 40 , M u r i e  1 9 4 5 , F i t c h  1948 , O g le  1 9 7 1 ) .  
O n  th e  R a n g e ,  M ic r o t u s  w e r e  m o s t  im p o r t a n t  d u r in g  th e  w i n t e r  m o n th s ,  
w h i le  in  Y e l lo w s to n e  an d  S agehen  C r e e k  B a s in  in  C a l i f o r n i a ,  th e y  w e r e  
th e  s ta p le  food  i t e m  f r o m  A p r i l  th r o u g h  N o v e m b e r .  T h is  is  p r o b a b ly  
th e  r e s u l t  o f  deep snow  w h ic h  m a k e s  m ic e  u n a v a i la b le  in  those  a r e a s  
d u r in g  th e  w i n t e r  ( M u r i e  1 9 4 0 , H a w th o r n e  1 9 7 2 ) .
M o u s e  p o p u la t io n s . T h e r e  is  g r e a t  v a r i a t i o n  in m o u se  
p o p u la t io n s  on th e  R a n g e  b e tw e e n  y e a r s .  M ic r o t u s  spp. and P .  
m a n ic u la tu s  had h ig h e r  d e n s it ie s  in  Ju n e  1975  th an  in  J u ly  1 9 7 4 . P .  
m a n ic u la tu s  had  h ig h e r  d e n s it ie s  th a n  M ic r o t u s  th ro u g h o u t  the  s tu d y .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
5 9
M ic r o t u s  P e n n s y lv a n ie  us is  s a id  to  h a v e  an in t e r m e d ia t e  r a te  of 
r e m o v a l  (B a r b a h e n n  19 74  in  G o l le y  et a l .  1 9 7 5 ) ,  and P .  m a n ic u la tu s  
a  fa s t  to  in t e r m e d ia t e  r a t e  of r e m o v a l  (N a b h o lz  1973 in  G o l le y  et a l .  
1 9 7 5 ) .  B e c a u s e  p r e b a i t in g  in c r e a s e s  th e  r a te  of c a p tu r e  w h i le  
d e c r e a s in g  i ts  v a r i a n c e  ( G e n t r y  et a l .  1 9 7 1 ) ,  t r a p s  on th e  R an g e  w e r e  
p r e b a i t e d  d u r in g  th e  s tu d y  to  r e d u c e  the  e f fe c t  of n u m e ro u s  v a r i a b le s .
M ic r o t u s  w e r e  m o r e  im p o r t a n t  in  the  c o y o te s ' d ie ts  d u r in g  
J u ly  1975  th an  J u ly  1 9 7 4 . H o w e v e r ,  c o y o te  use of M ic r o t u s  d id  not 
c o r r e s p o n d  to  M ic r o t u s  p o p u la t io n s  d u r in g  w i n t e r  p e r io d s  of 1 9 7 2 -7 3 ,  
1 9 7 3 - 7 4 ,  an d  1 9 7 4 - 7 5 .  E v e n  in  p e r io d s  of lo w  d e n s ity ,  M ic r o tu s  w e r e  
s t i l l  th e  m o s t  im p o r ta n t  i t e m  in  c o y o te s ' d ie ts  on th e  R a n g e .
M ic r o t u s  m o n ta n u s  w e r e  an im p o r t a n t  p a r t  of c o y o te s ' d ie ts  
in  L a v a  B ed s  N a t io n a l  M o n u m e n t ,  C a l i f o r n i a ,  d u r in g  y e a r s  of both  
h ig h  and lo w  p o p u la t io n s  (B ond  193 9). B o n d  a t t r ib u te s  th is  to  the  
e x is te n c e  of lo c a l  c o n c e n t r a t io n s ,  w h e r e  co y o tes  can  e a s i ly  c a tc h  
M ic r o t u s  e v e n  d u r in g  lo w  p o p u la t io n  y e a r s .  W h e r e  r a b b its  a r e  the  
m o s t  im p o r t a n t  food , t h e i r  im p o r ta n c e  is  p r o p o r t io n a te  to t h e i r  p o p u ­
la t io n  ( F i c h t e r  et a l .  1 9 5 5 ,  G i e r  1 9 5 7 , K o r s c h g e n  1 9 5 7 ) .  O n ly  in  U ta h  
w e r e  ja c k r a b b i t s  foun d  to be  th e  m o s t  im p o r t a n t  fo o d  i t e m  even  in  lo w  
p o p u la t io n  y e a r s  ( C l a r k  1 9 7 2 ) .
O n  th e  R a n g e , P .  m a n ic u la tu s  a r e  r e l a t i v e l y  u n im p o r ta n t  in  
th e  c o y o te  d ie t  a lth o u g h  th e y  h a v e  a h ig h e r  p o p u la t io n  d e n s ity  th an  
M i c r o t u s . C o m p a r e d  to  M i c r o t u s , th e y  h a v e  a  v e r y  lo w  c v a lu e
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( . 0 0 3 9 )  ( T a b le  11 ) , T h e y  a r e  r e l a t i v e l y  u n a v a i la b le  to  the co yo te .  
T h is  is not the  r e s u l t  of g ro s s  h a b i ta t  use d i f fe r e n c e s .  R eas o n s  f o r  
t h e i r  u n a v a i l a b i l i t y  w e r e  b ey o n d  th e  s c o p e  of th is  s tu d y , bu t s e v e r a l  
p o s s ib le  e x p la n a t io n s  a r e :  (1 ) d i f fe r e n t  use of m ic r o h a b i ta ts ;
(2 )  d i f f e r e n t  a c t i v i t y  p e r io d s ;  and (3) d i f fe r e n t  re s p o n s e s  to p r e d a t o r s .  
G i e r  (1 9 5 7 )  s h o w ed  a 7 .5  p e r c e n t  f r e q u e n c y  o f o c c u r r e n c e  f o r  
P e r o m y s c u s , and in  o th e r  m a j o r  s tu d ie s ,  f r e q u e n c y  of o c c u r r e n c e  
w a s  le s s  th a n  6 p e r c e n t .  W h i le  a c o m m o n  ro d e n t  th ro u g h  m u c h  of the  
c o y o te 's  r a n g e ,  P e r o m y s c u s  spp. is  r e l a t i v e l y  u n im p o r ta n t  as a p r e y  
s p e c ie s .
H a b i ta t  r e la t io n s h ip s . M ic r o t u s  w a s  th e  m o s t  im p o r ta n t  p r e y  
i t e m  f o r  the  c o y o te  on th e  R a n g e ,  and coyotes  hunted  s e le c t iv e ly  in  
h a b i ta ts  w i t h  g r e a te s t  M ic r o t u s  ab u n d an c e .
W h e r e  h a r e s  a r e  a  m a j o r  p r e y  i t e m ,  coyotes  a r e  know n to  
hunt m o s t ly  in  a r e a s  o f h ig h  h a r e  d e n s i ty  (H i l to n  and R ic h e n s  1 9 75 ).  
C r a ig h e a d  and C r a ig h e a d  (1 9 5 6 )  fo u n d  th a t  h igh  r a p t o r  d e n s it ie s  w e r e  
a lm o s t  a lw a y s  a s s o c ia te d  w i th  h ig h  m ic r o t in e  d e n s i t ie s .  R a p to r  
n u m b e r s  w e r e  r e la t e d  d i r e c t l y  to  v u ln e r a b i l i t y  of p r e y .  M ic r o t in e  
d e n s i ty  and  the n a tu r e  o f th e  h a b i ta t  w e r e  th e  b a s ic  c o n d it io n s  in f lu ­
e n c in g  v u ln e r a b i l i t y .  H a b i ta t  c o n d it io n s  in c r e a s e d  v u ln e r a b i l i t y  e i th e r  
d i r e c t l y  b y  e x p o s in g  a n im a ls ,  o r  i n d i r e c t l y  by  c a u s in g  in c r e a s e d  
m o v e m e n ts  o f a n im a ls .
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C o y o te s  h u n te d  s ig n i f ic a n t ly  m o r e  in  H a b i ta t  GS and s i g n i f i ­
c a n t ly  le s s  in  H a b i ta t  R in  the  p e r io d  f r o m  O c to b e r  to  A p r i l  than  f r o m  
M a y  to  S e p te m b e r .  T h is  is  p o s s ib ly  the  r e s u l t  o f  d i f f e r e n t ia l  r a te s  
of snow  m e l t .  Snow m e l ts  o ff  th e  sunn y, e x p o se d  g r a s s la n d  s lopes  
m o r e  q u ic k ly  th a n  th e  s h ad e d  r i v e r  b o tto m  a r e a s .  D e e p  snow m a k e s  
m ic e  r e l a t i v e l y  u n a v a i la b le  d u r in g  w in t e r  m onths  ( M u r ie  1 9 40 ,  
H a w th o r n e  1 9 7 2 ) .
L a g o m o rp h s
C o t to n ta i ls  w e r e  an  u n im p o r ta n t  food  i te m  to  the  coyotes  on 
th e  R a n g e  d u r in g  th is  s tu d y  (T a b le  1). T h e  p o p u la t io n  w as  lo w  
th ro u g h o u t  the s tu d y  p e r io d .  W h e r e  r a b b i ts  a r e  p r e s e n t  in  l a r g e r  
n u m b e r s ,  th e y  a r e  a n  im p o r t a n t  food  i t e m .  In  m a n y  s tu d ie s ,  ra b b its  
o r  h a r e s  w e r e  th e  m o s t  im p o r t a n t  s in g le  p r e y  i te m  (S p e r r y  1941 ,
M u r i e  1 9 4 5 ,  F i c h t e r  e t a l .  1 9 55 , G i e r  1 9 5 7 , K o r s c h g e n  1957 , C l a r k  
1 9 7 2 , H a m i l t o n  1 9 7 4 ) .  W h e n  an  a r e a  has a m o d e r a te  to h igh  coyote  
p o p u la t io n ,  coyo tes  c o u ld  p la y  a  s ig n i f ic a n t  r o le  in  h o ld in g  a lo w  r a b b i t  
p o p u la t io n  a t  a lo w  l e v e l  (W a g n e r  and S to d d a rt  1 9 7 2 ) .  T h is  s i tu a t io n  
m a y  b e  p r e s e n t  on th e  R a n g e .
B i r d s
D u r in g  s p r in g  and s u m m e r ,  b i r d s  and b i r d  eggs p r o v id e  a 
r e l a t i v e l y  s m a l l ,  but s te a d y ,  p o r t io n  o f th e  c o y o te s '  d ie ts  on the  
R a n g e  ( T a b le  1; F i g .  6 ) .  T h e y  a r e  p r o b a b ly  ta k e n  in c id e n ta l ly  to the
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S ta p le  p r e y  s p e c ie s  d u r in g  h u n tin g . M o s t  o f  the  b i r d s  id e n t i f ie d  in  
s c a ts  w e r e  th o s e  w h ic h  sp en d  m u c h  t im e  on th e  g ro u n d , such  as  
m e a d o w la r k s  (S t u r n e l la  n e g le c ta ) and g a l l in a c e o u s  s p e c ie s .  T h is  
s i tu a t io n  is  t y p ic a l  o f m a n y  o th e r s  in  food h a b its  s tu d ie s  p r e v io u s ly  
c i te d .
In s e c ts
In s e c ts ,  e s p e c ia l ly  s e v e r a l  s p e c ie s  of b e e t le  (C o le o p te r a ) ,  
w e r e  o f m in o r  im p o r ta n c e  in  the  c o y o te s '  d ie t  d u r in g  s p r in g  and e a r l y  
s u m m e r .  W h e n  g r a s s h o p p e r s  w e r e  abu n d an t, th e y  b e c a m e  an i m p o r ­
ta n t  i t e m  in  th e  d ie t  ( T a b le  1; F i g .  6 ) .  M o s t  o th e r  s tu d ies  have  
s how n s i m i l a r  r e s u l t s .  In  s tu d ie s  s h o w in g  v o lu m e  of food i te m s  in  
s to m a c h  c o n te n ts ,  in s e c ts  a r e  le s s  im p o r t a n t .  H o w e v e r ,  on the  
R a n g e ,  m a n y  s c a ts  w e r e  fo u n d  in  w h ic h  g ra s s h o p p e r s  c o m p r is e d  m o s t  
o r  a l l  o f th e  r e m a in s .  I t  Is  p r o b a b le  th a t  in s e c ts ,  a lo n g  w i th  f r u i t s  
and  s e e d s ,  a r e  e c o lo g ic a l ly  m o r e  im p o r ta n t  th an  t h e i r  p re s e n c e  
in d ic a te s .  Pups l e a r n  to hunt f o r  th e m s e lv e s  and b e c o m e  in dependent  
d u r in g  la te  s u m m e r  an d  f a l l .  In s e c ts  m a y  b e  im p o r ta n t  to th e m  f o r  
s h a rp e n in g  a c c u r a c y  o f p o u n c e s , s in c e  m a n y  g ra s s h o p p e rs  w o u ld  be 
r e q u i r e d  f o r  a m e a l  and  s e a r c h  t im e  w o u ld  be m in i m a l .
F r u i t s  and  Seeds
R o d e n ts ,  f r u i t s ,  and s e e d s  a r e  th e  m o s t  im p o r ta n t  food  i te m s  
f o r  c o y o te s  on th e  R a n g e  d u r in g  la t e  s u m m e r  (T a b le  1; F ig .  6 ) .  M a n y
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s c a ts  a t  th is  t i m e  w e r e  c o m p o s e d  e n t i r e l y  of th e  r e m a in s  of v a r io u s  
f r u i t  s p e c ie s ,  e s p e c ia l ly  c h e r r i e s  and s e r v i c e b e r r i e s .  P la n t  m a t e r i a l  
Is  a p p a r e n t ly  q u i te  v a r i a b le  in  Im p o r ta n c e  f r o m  one p la c e  and t im e  to 
a n o th e r .  S om e r e s e a r c h e r s  hav e  foun d  I t  to  be le s s  than  2 p e r c e n t  of 
th e  c o y o te 's  d ie t  ( S p e r r y  1 9 4 1 ,  F i t c h  1 9 4 8 ) .  O n  th e  T e x a s  p la in s ,  
f r u i t s  f r o m  n in e  s p e c ie s  of n a t iv e  p la n ts  c o l le c t iv e ly  c o n tr ib u te d  46  
p e r c e n t  of the  m e a n  a n n u a l d ie t  ( M e in z e r  et a l .  1 9 7 5 ) .  M o s t  
r e s e a r c h e r s  s h o w e d  r e s u l t s  s i m i l a r  to m in e ,  w i th  f r u i t s  o n ly  
s e a s o n a l ly  Im p o r t a n t ,
W h e n  th e  pups l e a r n  to  hu nt, f r u i t s  m a y  be  e c o lo g ic a l ly  
Im p o r t a n t  as an  a l t e r n a t e  food  s o u rc e  w h en  o th e r  p r e y  s p e c ie s  p ro v e  
too d i f f i c u l t  to  c a tc h .  W h e n  f r u i t s  w e r e  m o d e r a t e ly  abundant, pups 
w o u ld  n e v e r  n e e d  to  be  h u n g ry .  T h e s e  r e a d i l y  a v a i la b le  food I te m s  
m a y  be  Im p o r ta n t  to  pups d u r in g  the  t r a n s i t io n  f r o m  dependence to  
In d e p e n d e n c e .
C a t t le
C a t t l e  w e r e  a s p o r a d ic a l l y  Im p o r t a n t  food  I te m  in  the  d ie ts  of 
co y o te s  on the  R a n g e .  In  N o v e m b e r  and f r o m  J a n u a r y  th ro u g h  A p r i l ,  
o n ly  ro d e n ts  w e r e  m o r e  Im p o r t a n t .
T h e  Im p o r ta n c e  of c a t t le  as a c o y o te  food  I t e m  Is w id e ly  
v a r i a b l e  b e tw e e n  p la c e s  an d  t im e s .  S o m e  r e s e a r c h e r s  h ave  found it  
a v e r y  Im p o r t a n t  food s o u r c e  ( S p e r r y  1 9 4 1 , M u r i e  1 9 5 1 , F i c h t e r  et a l .
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1 9 5 5 , G i e r  1 9 5 7 , H a w th o r n e  1 9 72 , M e i n z e r  et a l ,  1 9 7 5 ) ,  e s p e c ia l ly  
d u r in g  w i n t e r .  O th e r s  have  foun d  c a t t le  a m in o r  food  i te m  (B ond 193 9, 
M u r i e  1 9 4 5 ,  F i t c h  1 9 48 , O z o g a  and H a r g e r  1 9 66 , H a m i l to n  1 9 7 4 ) .  
T h e r e  is  g e n e r a l  a g r e e m e n t  tha t c a t t le  a r e  u s u a l ly  ta k e n  as c a r r io n ,  
and t h e r e  is  no e v id e n c e  in d ic a t in g  o th e r w is e  in  the  a r e a  of th e  R a n g e .
D o m e s t ic  Sheep
Sheep r a n c h e r s  in  the  v ic in i t y  o f the R an g e  h ave , in r e c e n t  
y e a r s ,  c o m p la in e d  ab o u t th e  R a n g e  p o l ic y  th a t  le a v e s  coyote  n u m b e rs  
u n r e g u la te d .  T h e y  b e l i e v e  th a t  co yo te s  f r o m  th e  R an g e  v is i t  t h e i r  
r a n c h e s ,  k i l l  and  e a t s h e e p , th e n  r e t u r n  to the  re fu g e .  T h e  data  
o b ta in e d  do not s u p p o r t  th is  b e l ie f .  O n ly  f o u r  of 593 s cats  c o l le c te d  
d u r in g  1 9 7 4 - 7 5 ,  and none of the  347  c o l le c te d  in  p r i o r  R an g e  s tu d ies  
( V iv io n  1 9 7 3 , H a l ls te n  1 9 7 4 ,  S m ith  1 9 7 4 )  c o n ta in e d  r e m a in s  of sheep  
(T a b le  1 ). T h e  fo u r  s c a ts  m a y  e a s i ly  ha ve  r e s u l te d  f r o m  c a r r io n  and,  
in  a n y  c a s e ,  do no t in d ic a te  s e r io u s  d e p re d a t io n s .
In  s o m e  a r e a s ,  s e r io u s  d e p re d a t io n s  do o c c u r .  H enne  (1 9 7 5 )  
fo u n d  th a t  p r e d a t o r s  k i l l e d  2 0 . 8  p e r c e n t  of a h e r d  of 2 ,0 4 1  sheep ,  
in c lu d in g  2 9 . 3  p e r c e n t  o f  the la m b  c ro p  ex p o s e d  to p r e d a t io n .  C o yo tes  
w e r e  r e s p o n s ib le  f o r  97 . 1 p e r c e n t  o f a l l  p r e d a t o r  lo s s e s  in  h is  s tu d y .
B is o n
B is o n  w e r e  a m in o r  i t e m  in  th e  c o y o te 's  d ie t  d u r in g  th is  
s tu d y .  T h o s e  c o n s u m e d  w e r e  p r o b a b ly  ta k e n  as c a r r i o n .  M u r i e
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(1 9 4 0 )  th o u g h t b is o n  m a y ,  a t  t im e s ,  be  an im p o r ta n t  s o u rc e  of c a r r io n  
to  th e  c o y o te  in  Y e l lo w s to n e  N a t io n a l  P a r k .  T h e  b is o n  c o m p a r e d  to  
o t h e r  u n g u la te s  on th e  R an g e  has a c v a lu e  of le s s  than  1 .0 .  T h is  is  
p r o b a b ly  the  r e s u l t  o f s e v e r a l  f a c t o r s .  A d u lt  b is o n  a r e  s im p ly  too  
l a r g e  f o r  a co yo te  to  k i l l .  B is o n  c a lv e s  fo l lo w  t h e i r  m o th e r s  and a r e  
in  g ro u p s  of o th e r  b is o n  f r o m  m in u te s  a f t e r  b i r t h .  T h u s , a d u lts  cou ld  
e a s i ly  p r o t e c t  t h e i r  young f r o m  c o y o te s .  F i n a l l y ,  s in c e  b is o n  a r e  
in t e n s iv e ly  m a n a g e d  on th e  R a n g e , th e r e  is p r o p o r t io n a te ly  le s s  
c a r r i o n  a v a i la b le  f r o m  th e m  th a n  f r o m  o th e r ,  le s s  in te n s iv e ly  m a n a g e d  
u n g u la te s .
P o p u la t io n s ,  c o w - c a l f  r a t io s ,  and h a r v e s ts  f r o m  1959 th ro u g h  
1975  a r e  show n in A p p e n d ix  B . H a r v e s ts  of th e s e  and o th e r  un gu la tes  
in c lu d e  a l l  m a n -c a u s e d  m o r t a l i t y  a p p ro v e d  b y  R an g e  p e rs o n n e l ,  and  
a n im a ls  r e m o v e d  f r o m  the  R an g e  f o r  s p e c i f ic  p u rp o s e s .
E l k
E l k  f o r m  a m in o r  p o r t io n  of c o y o te s ' d ie ts  on the R an g e . T h e  
o n ly  e lk  r e m a in s  fo u n d  w e r e  th e  r e m a in s  o f c a lv e s  in  scats  c o l le c te d  
in  June (T a b le  1 ). E l k  as c o m p a r e d  to  b is o n  have  a c v a lu e  of 1 .4 0 ;  
e lk  c o m p a r e d  to  th e  s m a l l e r  u n g u la te s  h a v e  a c v a lu e  of le s s  than  0 . 1. 
T h e  a v a i l a b i l i t y  o f e lk  is  s i m i l a r  to  th a t  of b is o n  and le s s  th an  th a t  of 
th e  s m a l l e r  u n g u la te s .
In  Y e l lo w s to n e ,  o n ly  ro d e n ts  a r e  m o r e  im p o r ta n t  th an  e lk  in
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th e  c o y o te 's  d ie t .  D u r in g  w i n t e r ,  e lk ,  u s u a l ly  ta k e n  as c a r r io n ,  
b e c o m e  m o r e  im p o r t a n t  th an  even  ro d e n ts .  L i t t l e ,  i f  any , p r e d a t io n  
on e lk  o c c u r s  as c a lv e s  a r e  a ls o  ta k e n  p r i m a r i l y  as c a r r io n .  P r o b a b ly  
th is  is  th e  r e s u l t  of s e v e r a l  f a c to r s :  t h e i r  l a r g e  s iz e  a l lo w s  a l l  but 
v e r y  youn g  c a lv e s  to  d e fe n d  th e m s e lv e s  f r o m  s in g le  coyotes; and  
cow s f r e q u e n t ly  s ta y  in  c lo s e  p r o x i m i t y  to  t h e i r  c a lv e s ,  e s p e c ia l ly  to  
the  v e r y  yo u n g , and can e a s i ly  d e fe n d  th e m  f r o m  coyotes  { M u r ie  19 40 ) .  
T h e s e  f a c t o r s ,  and  the  good c o n d it io n  of the  B is o n  R an ge  h e r d ,  c o n ­
t r ib u t e  to  t h e i r  u n a v a i l a b i l i t y  to  c o y o te s .
P o p u la t io n s ,  cow -  c a l f  r a t i o s ,  and h a r v e s ts  f r o m  1959 th ro u g h  
1970  a r e  g iv e n  in  A p p e n d ix  B .
B ig h o r n  Sheep
B ig h o r n  sh e ep  a r e  a m in o r  p a r t  of th e  c o y o te 's  d ie t  on the  
R a n g e .  B ig h o rn s  a p p e a r  s l ig h t ly  m o r e  a v a i la b le  to  coyotes  th an  d e e r  
o r  p r o n g h o r n s .  B ig h o r n s  a r e  m u c h  m o r e  a v a i la b le  than  b is o n  o r  e lk .  
E l k  and b is o n  a r e  r e l a t i v e l y  u n a v a i la b le  to  coyotes ; b ig h o rn s ,  d e e r ,  
and  p ro n g h o rn s  a r e  r e l a t i v e l y  a v a i la b le  (T a b le  11).
T h e  s e a s o n a l  d is t r ib u t io n  of b ig h o rn s  in  co y o tes ' d ie ts  is 
d i f f e r e n t  f r o m  th a t  of d e e r  o r  p r o n g h o r n s .  D e e r  and p ro n g h o rn s  show  
a d e f in i te  p e a k  of use in  e a r l y  s u m m e r  ( F ig .  10); b ig h o rn s  a r e  
c o n s u m e d  on a f a i r l y  u n i f o r m  b a s is  th ro u g h o u t  the y e a r  (T a b le  1), 
in d ic a t in g  the  c o m p o n e n ts  of a v a i l a b i l i t y  a r e  d i f f e r e n t  b e tw e e n  th e s e
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g ro u p s .  T h e s e  d i f fe r e n c e s  a r e  no t g r e a t  and m ig h t  not be r e f le c te d  
in  d a ta  c o v e r in g  m o r e  th a n  one s e a s o n .
M u r i e  (1 9 4 0 )  c o n s id e re d  c o y o te  p r e d a t io n  on b ig h o rn s  an  
u n im p o r ta n t  m o r t a l i t y  f a c t o r ,  d e s p ite  a dense coyote  p o p u la t io n  on 
b ig h o r n  ra n g e s  in  Y e l lo w s to n e .  B ig h o rn s  a p p ro a c h e d  b y  coyotes  
m o v e d  to  s e c u r e  c l i f f y  a r e a s .  W h e n  f a r  f r o m  c l i f f s ,  b ig h o rn s  w e r e  
a b le  to  d r iv e  c o y o te s  a w a y ,  b u t th is  w a s  s e ld o m  n e c e s s a r y .  C o yo tes  
u s u a l ly  ig n o r e d  b ig h o r n s .
E w e i la m b  r a t io s  hav e  b e e n  s u b je c t  to  w id e  f lu c tu a t io n s  on the  
R a n g e  (A p p e n d ix  B ) .  In  1 9 6 4 , no la m b s  s u r v iv e d .  F r o m  1970 to  
1 9 72 , a n o th e r  s e v e r e  d e c l in e  in  e w e r la m b  r a t io s  o c c u r r e d .  T h e s e  
d e c l in e s  b e g a n  p r i o r  to  c o y o te  in c r e a s e s ,  s u g g e s t in g  th a t a h igh  
c o y o te  p o p u la t io n  w a s  not the  c a u s e . A  s ubsequen t r i s e  in e w e r la m b  
r a t i o s  in  1973  and 1 974  f u r t h e r  s u b s ta n t ia te s  th is  p r o je c t io n .
D e e r
B o th  w h i t e - t a i l e d  and m u le  d e e r  w e r e  im p o r ta n t  in the  
c o y o te 's  d ie t  on the  R a n g e  (T a b le  1). I t  is u n c e r ta in  w h ic h  s p e c ie s  is  
m o r e  im p o r ta n t  b e c a u s e  o f d i f f i c u l t y  in  d is t in g u is h in g  b e tw e e n  th e s e  
s p e c ie s '  r e m a in s  in  s c a t  a n a ly s e s .
T h e  im p o r ta n c e  of d e e r  in  the  c o y o te 's  d ie t  is v a r ia b le  
th ro u g h o u t  the  c o u n t r y .  In  s o m e  a r e a s ,  th e y  a r e  o n ly  a v e r y  m in o r  
c o m p o n e n t  ( S p e r r y  1 941 , F i c h t e r  e t a l .  1 9 5 5 , K o r s c h g e n  1957 ,
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G ip s o n  1 9 7 4 ) .  In  m o s t  a r e a s ,  h o w e v e r ,  d e e r  a r e  a t le a s t  s e a s o n a l ly  
im p o r t a n t .
O n  the  R a n g e ,  m a n y  of the  d e e r  c o n s u m e d  b y  coyotes  a r e  
fa w n s .  M o s t  o f the d e e r  in  c o y o te s ' d ie ts  a r e  c o n s u m e d  d u r in g  e a r l y  
s u m m e r ;  in  w i n t e r ,  d e e r  a r e  le a s t  im p o r ta n t .  S om e o th e r  
r e s e a r c h e r s  h a v e  fo u n d  s i m i l a r  p a t te r n s  of s e a s o n a l use ( F e r r e l  et a l .  
1 9 5 3 ) .  S a lw a s s e r  (1 9 7 4 )  used co y o te  s c a ts  to d e te r m in e  t im e  of 
m o r t a l i t y  o f d e e r  fa w n s .  He found  th a t  l i t t l e  fa w n  m o r t a l i t y  o c c u r r e d  
a f t e r  th e  im m e d ia t e  p o s tn a ta l  p e r io d .  On the  R a n g e , h o w e v e r ,  d e e r  
r e m a in s  w e r e  foun d  in  m a n y  s c a ts  th ro u g h o u t th e  s u m m e r  and f a l l .
In  m o s t  a r e a s ,  d e e r  a r e  m o s t  im p o r ta n t  as a coyote  food s o u rc e  
d u r in g  w i n t e r .  M o s t  r e s e a r c h e r s  b e l ie v e  th a t  co yo tes  do not s i g n i f i ­
c a n t ly  a f fe c t  d e e r  p o p u la t io n s  d u r in g  th is  s e a s o n  (A ito n  1938 , O zo g a  
and H a r g e r  1 9 66 , O g le  1 9 7 1 , H a w th o rn e  1 9 72 , H a m i l to n  1 9 7 4 ) .  E v e n  
d u r in g  w i n t e r ,  fa w n s  and y e a r l in g s  s e e m e d  m o s t  v u ln e r a b le  to  co yo tes .  
T h is  is ,  p e r h a p s ,  c a u s e d  b y  t h e i r  r e l a t i v e  in e x p e r ie n c e ,  w e a k n e s s ,  
and d e p e n d e n c y  upon a d u lts  as c o m p a r e d  to d e e r  in o ld e r  age c la s s e s  
(O g le  1 9 7 1 ) .
D u r in g  the  la s t  17 y e a r s ,  m u le  d e e r  d o e :fa w n  r a t io s  on the  
R a n g e  h a v e  s u f fe r e d  tw o  s e r io u s  d e c l in e s  (A p p e n d ix  B ) .  T h e  f i r s t  w as  
in  1 9 6 3 , w e l l  b e fo r e  th e  in c r e a s e  in c o y o te  n u m b e r s .  T h e  seco nd , in  
1 9 7 2 , c o in c id e d  w i th  th e  b e g in n in g  o f the  r i s e  in  coyote  n u m b e r s .  
H o w e v e r ,  d o e :fa w n  r a t io s  in c r e a s e d  in  1973  and 1 9 7 5 , w h i le  coyote
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p o p u la t io n s  w e r e  ev en  h ig h e r  than  in  1 9 7 2 . H ig h  coyote  n u m b e r s ,  
t h e r e f o r e ,  w e r e  not th e  p r i m a r y  ca u se  of th e  d e c l in e .  In  O re g o n ,  
p r e d a t io n  b y  c o y o te s ,  and to a l e s s e r  d e g re e  b o b c a ts ,  w as  the  m a jo r  
d i r e c t  c a u s e  of m o r t a l i t y  d u r in g  bo th  w i n t e r  and s u m m e r ;  p o o r  
n u t r i t io n  a p p e a r e d  to  p r e d is p o s e  fa w n s  to  p r e d a t io n  d u r in g  the  w in t e r  
p e r io d  ( T r a i n e r  1 9 7 5 ) .
W h i t e - t a i l e d  d e e r  on th e  R an g e  s u f fe r e d  a s e v e r e  d e c l in e  in  
d o e :fa w n  r a t i o  in  1973 (A p p e n d ix  B ) .  D u r in g  th a t y e a r ,  coyote  p o p u ­
la t io n s  r e a c h e d  a p e a k .  C o y o te s  w e r e  s u s p e c te d  as the  c a u se , w h en  
a s eco n d  y e a r  of lo w  d o e :fa w n  r a t io s  fo l lo w e d .  C o o k  et a l .  (19 71 )  
foun d  c o yo te  p r e d a t io n  w a s  th e  m a jo r  c a u s e  of m o r t a l i t y  in  w h i t e ­
t a i le d  fa w n s .  T h is  w a s  in  an  a r e a  w h e r e  s u m m e r  lo s s e s  o ften  
in c lu d e d  o v e r  h a l f  the  fa w n  c r o p .  In  1 9 7 5 , w i th  the  R an ge  coyote  
p o p u la t io n  s t i l l  v e r y  h ig h , th e  d o e :fa w n  r a t i o  in c r e a s e d  g r e a t ly .  
B e c a u s e  th e  M ic r o t u s  p o p u la t io n  in c r e a s e d  in  1975 ( F ig s .  1 5 -1 7 ) ,  
c o y o tes  p o s s ib ly  fe d  m o r e  h e a v i ly  on M ic r o tu s  and le s s  on d e e r  fa w n s .  
P r e y - s w i t c h i n g  b e h a v io r  o f th is  ty p e  w a s  r e c o r d e d  in o th e r  p r e d a t o r -  
p r e y  s y s te m s  (M u r d o c h  1 9 6 9 , R o y a m a  1 9 7 0 ) .  T o  d e te r m in e  e x a c t  
c a u s e s  of fa w n  m o r t a l i t y  on th e  R a n g e , a r a d io t e le m e t r y  s tu d y  w o u ld  
b e  n e c e s s a r y .
P r o n g i io r n s
In  co yo te  d i e t . T h e  p r o n g h o r n  is an  im p o r t a n t  p a r t  of the d ie t
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o n ly  d u r in g  la te  M a y  and June on the R an g e  ( F ig .  10 ). F a w n s  a r e  
b o r n  in  la te  M a y  and  e a r l y  J u n e . In  Y e l lo w s to n e ,  coyo tes  to o k  
p r o n g h o r n s  b o th  in  e a r l y  s u m m e r  and d u r in g  th e  w i n t e r ,  but p r o n g ­
h o rn s  c o m p r is e d  o n ly  a v e r y  m in o r  p a r t  of the  c o y o te 's  d ie t  ( M u r ie  
1 9 4 0 ) .  O t h e r s  r e s e a r c h in g  c o yo te  food h a b its  found p ro n g h o rn s  an  
in s ig n i f ic a n t  p a r t  of the  d ie t ,  o r  d id  not m e n t io n  th e m  a t a l l .
H a b i ta t  r e la t io n s h ip s . F a w n s  on th e  R an g e  used H a b ita t  B W  
le s s  th a n  9 p e r c e n t  of the t im e  (T a b le  9 ). M o s t  o b s e rv a t io n s  w e r e  of  
b e d d e d  fa w n s .  W o o d y  v e g e ta t io n ,  m o s t ly  s n o w b e r r y ,  w as  a v a i la b le  
f o r  c o v e r  m a in ly  in  H a b i ta t  B W . P y r a h  (1 9 7 4 )  found th a t  faw ns  
s e le c te d  o n ly  v e g e ta t io n  ty p e s  c o n ta in in g  s a g e b ru s h  f o r  b edd ing  s i te s .  
F a w n  s u r v i v a l  dep en d ed  l a r g e l y  on c o v e r ,  e s p e c ia l ly  s h ru b s . O n the  
R a n g e , fa w n s  c o m m o n ly  s e le c te d  b e d d in g  s i te s  in b a ls a m r o o t  p a tch es  
w h ic h  c a m o u f la g e d  th e m  e f f e c t iv e ly ,  a t  le a s t  f r o m  h u m a n  v is io n .  In  
a r e a s  w i th  e x c e l le n t  r a n g e  c o n d it io n s ,  th ic k  s tands  of fo rb s  m a y  
p r o v id e  the  n e e d e d  c o v e r  f o r  fa w n s .
F a w n s  on th e  R a n g e  s e le c t in g  b e d d in g  s i te s  in  H a b ita t  G B  
m a y  be  p r e d is p o s e d  to p r e d a t io n .  E x a m in in g  b o b c a t p re d a t io n ,  B e a le  
and S m ith  (1 9 7 3 )  fo u n d  th a t  63 p e r c e n t  o f p ro n g h o rn  fa w n  k i l l s  
o c c u r r e d  in  o r  n e a r  w a s h e s .  J a c k r a b b i t s ,  th e  m a jo r  food i te m  of 
b o b c ats  in  th a t  a r e a ,  w e r e  m o s t  ab u n d an t a lo n g  w a s h e s .  B e a le  and  
S m ith  h y p o th e s iz e d  th a t  b o b c a ts  h u n tin g  in te n s iv e ly  a lo n g  w ash es
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in c r e a s e d  p r e d a t io n  on th e  p ro n g h o rn  fa w n s  b ed d ed  th e r e .
F a w n  m o r t a l i t y . P r o n g h o r n  fa w n  m o r t a l i t y  w as  h ig h  on the  
R a n g e  d u r in g  the  s tu d y  p e r io d  (T a b le  7). F i f t y  p e r c e n t  of th e  m o r t a l ­
i t i e s  p r i o r  to  A u g u s t  1975  o c c u r r e d  w i th in  th e  f i r s t  17 days a f t e r  b i r t h .  
C a u s e  of d e a th  w a s  d e te r m in e d  f o r  o n ly  s e v e n  of 16 faw ns  b e c a u s e  of 
t r a n s m i t t e r  f a i l u r e s .  F i v e  of th e s e  deaths  in v o lv e d  coyotes; in  tw o ,  
w e a k  c a l f  s y n d r o m e  w a s  s u s p e c te d . C o y o te  p r e d a t io n  acco unted  f o r  
th e  l a r g e s t  lo ss  of youn g  w h i t e - t a i l e d  d e e r  faw ns  in  south  T e x a s  (C ook  
et a l .  19 71 ) .  T h e y  found  no c o n c lu s iv e  e v id e n c e  of coyotes s c av e n g in g  
fa w n s  k i l l e d  by  o th e r  c au ses  d u r in g  th e  h e ig h t of the  fa w n in g  se a s o n .
S p a t ia l  d is t r ib u t io n  of fa w n s  m a y  be a m a jo r  m o r t a l i t y  f a c to r .  
In  1 9 7 5 , m o r t a l i t y  in  the  A le x a n d e r  B a s in  and N o r th s id e  h e rd s  w as  
s ig n i f ic a n t ly  h ig h e r  th an  in  th e  L o w e r  W e s t  h e r d  (T a b le  7). C o y o te  
den s i te s  th a t  y e a r  w e r e  lo c a te d  in ,  o r  a d ja c e n t  to , the A le x a n d e r  
B a s in  and  N o r th s id e  ra n g e s ;  none w e r e  found in  th e  im m e d ia te  
v i c i n i t y  o f  th e  L o w e r  W e s t  h e r d  ( F ig .  13 ).
S e v e r a l  r e s e a r c h e r s  foun d  th a t  p r e d a t o r  c o n tr o l ,  o r  la c k  of 
i t ,  c o r r e l a t e d  d i r e c t l y  w i t h  d o e :fa w n  r a t io s  o r  p o p u la t io n  f lu c tu a t io n s  
in  p r o n g h o rn s  ( R i t e r  1 9 4 1 , B u e c h n e r  1 9 5 0 a , A r r in g t o n  and E d w a rd s  
1 9 51 , U d y  1 9 5 3 ) .  In  s o m e  a r e a s ,  p r e d a t o r  c o n t r o l  could  not be c o m ­
p le t e ly  c o r r e l a t e d  to p i o n g h o in  p o p u la t io n s  (B u e c h n e r  1950b , C o m p to n  
1 9 5 8 , L a i  sen  1 9 7 0 ) .  [ lo w a i  d e t a l .  (1 9 7 3 )  b e l ie v e d  th a t  p r e d a to r
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p o p u la t io n s  in A r i z o n a  w e r e  not a m a jo r  l i m i t in g  f a c to r  f o r  p r o n g ­
h o r n s .  B e a le  and S m ith  (1 9 7 3 )  f in a l l y  show ed  th a t  p r e d a to r s  could  
be th e  m a j o r  c a u s e  of p r o n g h o rn  fa w n  m o r t a l i t y ;  p r e d a to r s ,  m a in ly  
b o b c a ts ,  a c c o u n te d  f o r  66 p e r c e n t  of the  fa w n  m o r t a l i t y .  T h e i r  s tudy  
a r e a ,  l i k e  th e  B is o n  R a n g e , w as  an  e n c lo s u r e .  T h e y  s p e c u la te d  that  
th is  m a y  h a v e  in c r e a s e d  lo s s e s  to p r e d a t io n .  In  u n r e s t r ic te d  a r e a s ,  
m a n y  p r o n g h o r n  does change fa w n in g  s i te s  p e r io d ic a l ly .  O n ce  an  
in d iv id u a l  p r e d a t o r  r e c o g n iz e s  a s p e c ie s  as a p r e y  i t e m ,  i t  w i l l  
p r o b a b ly  c o n tin u e  to  p r e y  on th a t s p e c ie s ,  K n o w lto n  (19 68 ) b e l ie v e d  
th a t  the p r e s e n c e  of fe n c e s  in  an  a r e a  w o u ld  f a c i l i t a t e  coyotes  in  
c a p tu r in g  p r o n g h o r n s ,  e s p e c ia l ly  the  young, w ho w o u ld  be le s s  
f a m i l i a r  w i t h  th e  a r e a  th a n  a d u l ts .  H e  s u s p e c te d  the a d van tag e  to  
p r e d a t o r s  in c r e a s e d  as  th e  s iz e  of th e  e n c lo s e d  a r e a  d e c re a s e d .  In  a 
h e a v i ly  fe n c e d  a r e a ,  l i k e  th e  R a n g e , th is  m a y  be  an im p o r ta n t  f a c to r  
in  d e g r e e  of p r e d a t io n .
D o e : fa w n  r a t i o s  on th e  R a n g e  d ro p p e d  d r a s t ic a l ly  f r o m  1969  
to  1972 (A p p e n d ix  B ) .  R a n g e  N a r r a t i v e  R e p o r ts  (A nonym ous 1 9 5 9 -7 5 )  
in d ic a te  th a t  c o yo te  n u m b e r s  d id  no t b e g in  to  r i s e  u n t i l  1972 . T h u s ,  
the  in c r e a s e  in  c o y o te s  is  not s u s p e c te d  as the  re a s o n  fo r  the d e c l in e .  
B u t c o y o te  p r e d a t io n  s h o u ld  not be e l im in a t e d  as the c a u s e . W i th  a 
s m a l l ,  e n c lo s e d  p r o n g h o r n  h e r d ,  in d iv id u a l  c o y o te s ,  adept a t f in d in g  
and  k i l l i n g  fa w n s ,  c ou ld  be m o r e  im p o r t a n t  th an  a la r g e  n u m b e r  of 
c o y o te s .  S in ce  1 9 7 2 , d o e :fa w n  r a t io s  h a v e  in c r e a s e d  o n ly  s l ig h t ly
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e a c h  y e a r .  C o y o te s  m a y  p la y  a s ig n i f ic a n t  r o le  in  k e e p in g  fa w n  
s u r v i v a l  lo w ,  e v e n  i f  no t r e s p o n s ib le  f o r  the  o r ig in a l  d e c l in e .
H o w e v e r ,  on the  N a t io n a l  B is o n  R a n g e , th is  need  not be c o n s id e re d  
a p r o b le m .  B e c a u s e  h u m a n  h a r v e s t  of p ro n g h o rn s  is not a g o a l,  
c o y o te s  m ig h t  r e a s o n a b ly  be a l lo w e d  to ta k e  s u rp lu s  fa w n s . P r o n g ­
h o rn  s u r v i v a l  is a t  le a s t  h ig h  enough to  m a in ta in  a s ta b le  p o pu la tion ;  
th u s , th e  coyote  m a y  be s o lv in g  th e  p r o b le m  of r e m o v in g  s u rp lu s  
a n im a ls .  C o y o te s  on the  R a n g e  m ig h t  be  c o n s id e re d  a p a r t i a l  a n s w e r  
to  a p r o b le m ,  no t a n ew  one.
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C H A P T E R  V I
S U M M A R Y
F r o m  J u ly  1974  th ro u g h  J u ly  1 975 , I  s tu d ie d  c o y o te / p r e y  
r e la t io n s h ip s  on the  N a t io n a l  B is o n  R a n g e  at M o ie s e ,  M o n ta n a .  
H i s t o r i c a l  p o p u la t io n  d a ta  w e r e  c o m p i le d  f r o m  R an g e  r e c o r d s  f o r  
u n g u la te  s p e c ie s ,  M i c r o t u s , and c o y o te s .
S c a ts ,  c o l le c te d  p e r io d ic a l ly ,  in d ic a te d  th a t  M ic r o tu s  w a s  the  
m o s t  im p o r t a n t  s in g le  fo o d  s o u r c e  f o r  coyotes  th ro u g h o u t the  y e a r .  
N a t iv e  u n g u la te s ,  e s p e c ia l ly  fa w n s ,  w e r e  im p o r ta n t  d u r in g  la te  s p r in g  
and  e a r l y  s u m m e r .  In s e c ts ,  s e e d s ,  and b e r r ie s  w e r e  im p o r ta n t  in  
la te  s u m m e r  and e a r l y  f a l l ,  w h i le  c a t t le ,  p r e s u m a b ly  c a r r io n ,  w e r e  
im p o r t a n t  d u r in g  w i n t e r .
N u m b e r s  of c o y o te s  on th e  R an g e  in c r e a s e d  f r o m  20 o r  22 
d u r in g  th e  s u m m e r  o f 19 74  to  o v e r  29  d u r in g  the  s u m m e r  of 1975 ,  
S cent s ta t io n  l in e s  w e r e  r u n  m o n th ly  f r o m  J u ly  th ro u g h  O c to b e r  1974  
and in  J u ly  1 9 7 5 . C o y o te  in d ic e s  in c r e a s e d  m o n th ly  d u r in g  1974 and  
w e r e  h ig h e r  in  J u ly  19 75  th an  in  J u ly  1 9 74 . T h e  scen t s ta t io n  l in e  w as  
an  e f fe c t iv e  m e a s u r e  o f  th e  c o y o te  p o p u la t io n  on the  R an ge  w hen  ru n  
d u r in g  s u m m e r  o r  f a l l .
C o y o te s  hunted  in  H a b ita ts  I^W (b i ushy w a s h e s  and s w a le s )
74
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an d  R ( r i p a r i a n  a r e a s )  s ig n i f ic a n t ly  m o r e  than those h a b ita ts  w e r e  
a v a i l a b le .  M ic r o t u s  w e r e  t r a p p e d  w i th  s ig n i f ic a n t ly  g r e a t e r  f r e q u e n c y  
in  H a b i ta ts  B W  and R th an  in  G B  (g r a s s la n d  b a s in s )  and OS (g ra s s la n d  
s lo p e s ) .  I  h y p o th e s iz e d  th a t  c o yo tes  s e le c t iv e ly  hunted  in  h a b ita ts  
w h ic h  h ad  h ig h  n u m b e r s  o f M i c r o t u s .
M o u s e  p o p u la t io n s  w e r e  s a m p le d  w i th  snap t r a p s  in  fo u r  
h a b i ta t  s i tu a t io n s .  P e r o m y s c u s  w e r e  t r a p p e d  w i th  f a r  g r e a t e r  
f r e q u e n c y  th an  M ic r o t u s  in  a l l  h a b i ta ts .  S ince  M ic r o tu s  fo r m e d  a 
m u c h  l a r g e r  p a r t  o f th e  c o y o te 's  d ie t  th an  P e r o m y s c u s , M ic r o tu s  a r e  
a p p a r e n t ly  m o r e  v u ln e r a b le  to  c o y o te s ,
I  c e n s u s e d  p ro n g h o rn s  on the R an g e  in  M a y  1975 and A ugust
1974  and 1975  to  d e t e r m in e  th e  n u m b e rs  of does and fa w n s . T h e  a d u lt  
d o e :fa w n  r a t i o  f o r  1974  w a s  1 0 0 :5 3 .  T h e  b r e e d in g  d o e :fa w n  r a t i o  fo r
1975  w a s  1 0 0 :6 0 .  P r o x i m i t y  of c o y o te  dens c o r r e la t e d  to fa w n  
m o r t a l i t y  in  th e  t h r e e  R a n g e  h e r d s .  R a d io  t r a n s m i t t e r s  w e r e  p la c e d  
on 19 p r o n g h o r n  fa w n s ,  b u t s h o r t  b a t t e r y  l i f e  a l lo w e d  cause  of death  
to  be d e t e r m in e d  in  o n ly  s e v e n  c a s e s .  F iv e  m o r t a l i t i e s  in v o lv e d  
c o y o te s ,  and  tw o  a p p a r e n t ly  r e s u l t e d  f r o m  w e a k  c a l f  s y n d ro m e . H a l f  
of th e  m o r t a l i t i e s  o c c u r r in g  p r i o r  to  m id -A u g u s t  took  p la c e  w i th in  th e  
f i r s t  2 . 5 w e e k s  a f t e r  b i r t h .  F a w n s  th a t  l iv e d  p a s t 8 A ugust 1975  
f r e q u e n te d  H a b i ta t  OS s ig n i f ic a n t ly  m o r e  th an  fa w n s  th a t  d ied  b e fo r e  
th a t  d a te .  C o y o te s  hu nted  in  H a b i ta t  GS le s s  than  in any  o thei' h a b ita t  
d u r in g  la te  s p r in g  and s u m m e r .  C o y o te  p r e d a t io n  m a y  be a m a jo r
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c a u s e  of fa w n  m o r t a l i t y .  W i th  a s m a l l ,  e n c lo s e d  p ro n g h o rn  h e r d ,  
in d iv id u a l  c o y o te s ,  ad e p t at f in d in g  and k i l l in g  fa w n s , cou ld  be m o r e  
im p o r t a n t  th a n  a la r g e  n u m b e r  of c o y o te s .
C o y o te  p o p u la t io n  in c r e a s e s  w e r e  c o m p a r e d  to  un gu la te  
d o e : fa w n  r a t i o  d e c r e a s e s .  In  a l l  c ase s  but w h i t e - t a i l e d  d e e r ,  
in c r e a s e d  n u m b e r s  o f co yo tes  d id  not a p p e a r  to  b e  the  m a jo r  cause  of 
d e c l in e s .  D e e r ,  b ig h o r n  s h e e p , and p ro n g h o rn s  a r e  a p p a r e n t ly  m o r e  
a v a i la b le  to  co yo te s  th an  e lk  o r  b is o n  a r e .
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S e a t t le ,  W A .  5 5 : In  P r e s s .
U d y , J .  R .  1 9 5 3 . E f fe c ts  o f p r e d a to r  c o n t r o l  on a n te lo p e  p o p u la ­
t io n s .  U T .  D e p t .  F i s h  G a m e  P u b l .  5, S a lt  L a k e  C i t y .  48 pp.
V iv io n ,  M .  1 9 7 3 . A n  a n a ly s is  o f co yo te  (C a n is  l a t r a n s ) s cats  f r o m  
th e  N a t io n a l  B is o n  R a n g e . R e p t .  to  B .  W .  O 'G a r a .  U  of M T . , 
M is s o u la .  8 pp.
W a g n e r ,  F .  H. , and L .  C .  S to d d a r t .  1 9 7 2 . In f lu e n c e  of coyote  
p r e d a t io n  on b l a c k - t a i l e d  ja c k r a b b i t  p o p u la t io n s  in U tah . J . 
W i l d l .  M a n a g e .  3 6 ( 2 ) : 3 2 9 -3 4 2 .
Y o a k u m ,  J . D .  1 9 5 7 .  F a c t o r s  a f fe c t in g  m o r t a l i t y  of p ro n g h o rn  
a n te lo p e  in  O r e g o n ,  M .  S. T h e s is .  O R .  St. C o l l .  , C o r v a l l i s .
112 pp .
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1. Type  of o b t e r v a tL w
0 - Scent p o f t 'f tu to
1 -S cen t pcH it-w a lk ing
2 -R ode n t t re p -e u to
3 -R od en t t re p -w a U ln g
4 -Q e n e re i euto 
9 -G e n e rftI w à ik ln f
6 -G e n e ra l a lt t in g
7 -C o yo te  w a lk in g
8 -C o yo te  l i t t t n g
2 , O b a e rv e r  lo c a t io n
0 -R id g e  top
I  - K i l l  to p
2 -N .  S lo pe
3 -N E
4 -E
5 -S E
6 -S
7-SW
8 - W
9-NW  
lO -B a a tn  bo tto m
4. N'o. o f day# In vo lve d  in
cenaua o r  o b a e rv a tio n  p e r io d
5 -7 . F o rm  a e r ie #  n u m b e r
8 -1 3 .  D a te  
M o / D a y /Y r .
14. W e a th e r  
0 - C le a r
1 ‘ S ca tte re d  c lo u d a ( l/ iC -S /1 0 )
2 -B r o k e n  c lo u d #  ( t / lO - f t / lO )
3 -O v e rc a # t (m o re  th a n  Û/10)
4 -F o fg y
5 - D a l i i l y
6 -R a in  in g
7 -S now lng  o r  a le e tln g
8 -Snow aquala
9 -T h u n d e r# lo rm
15*16 . M in> T em p.
R e co rd  tem p , in  *  or -  to 
n e a re a t ID# of degree# F .
F o r  temp#. >05 no atflB needed
17-16 . M ax. T e m c .
S a m e  a#  m in .  temp.
10-21. W ind 
D ire c t io n  19
0 -C a lm
1 -N o rth e a s t
2 -C a s t
3 -S E
4-S
5-SW
6 - W
7-NW
8-N
W in d  a pe ed  2 0 -2 1  
(R e c o rd  In  m l l« # / h r . )
2 2 -2 3 .  Snow
Snow dep th In inchee
2 4 -2 7 . T im e
2 8 -3 3 . L o c a le
3 9 -3 8 . S ection
30. i  S ection
0 -N W i
1 - s w i
2 ‘ S E i
3 - N E i
31 -33 ■ Area
00-Hkdden baain 
01 -Mi##ion Ck. £ . Area 
03-Ml##ion Ck. W. Area
03-Slaughter ha. baa in
04-Ampltheatre
05-Ptcnlc Area
06-Headquarter# encl.
07-Headquarter# baain
08-Headquarter# ridge
09-Buffalo baain
10-Upper Pauline Ck.
11-S. Fork Pauline 
13-Pe#cue(Looperl Ridge
13-Agency epring baain
14-Lo##r Red Man# Ridge
15-Uppar Red Man# Ridge 
IB-SMke Pit
17-S.W. Baain
18-Fire Hole Canyon
18-Wild Horae Mt 
20-Elk Pt.
31-Old Tower 3
22-Upper Elk Ck. 
33-Lover Elk Ck.
24-Sheep Draw
35-Upper Trleky Ck.
36-Lover Triaky Ck.
2 7 -Lookout pt.
38-8. L ogout Ridge
39-Telephone Mt.
30-Tri#ky Pt.
31-Sheep Mt.
32 E Twin Canyon
33-W, Twin Canyon
34-Dry Canyon
35-Telephone Draw
36-Ravalli Pond#
37-Turkey woman Draw
38-E. Ridge Red Sleep Mt. 
38-Red Sleep Mt.
40-Antelope baain
41-Antelope ridge
42-WlAdy Ridge
43-T .V . Point
44-Alexander baain
49- 
46
47- 
48 
48
50-
»  Habitat-General
0-Oraaeland baain
1-Oraaaland elope 
3-Bru#hy vaahe#
3-Low River bottom#
4-Oraa# v /ecattered con.
9-Conifer
34-35. Hibttat-eaactfJc
00-Short graa#
01 -Short graa# v  / rock# 
03-Short graa# v/con liera
03-Tall graa#
0 4 -S e d g e
09-Catttlla
06-Bulruah
07-Decld. tree# w/forba
08-Dec id. tree# v/buehe#
09-Bimhea
10-Tall forba
11 -Bare ground
12-Bare rock
13-Road 
14"
15 -
36. Ejtpoaure 
0 - H l l i  to p  
I ’N 
3-NE
3-E 
4 SE
5-S
6-SW
7-W 
B-HW
9-Ridge top
3.1:38, B l m t lo c
In hundred# of f t .  above 
aea level
O-None
I'Partlal
2-Complate
0 0 - 79-lnchee of anov
10-86-Laat no. indicate# 
ten# of % trampled
9 0 - 6 6 - L a i t  no. indicate# 
ten# of % bare of 
enow
0-Coyot*
1-W .T. d*«r
1 -M u l*  4««r
l- F r o n |h 8 r t i
4-Clk
8 Ml, |0« l
l-B l(horn
7 - Ï .B . imifmot
l-B lm n
l - O o ld m  » t f l«
43-44. QrojB llM
43-41. Q foia M m w r n *  
1
AM
AF
UAU
30. Brttrlpr-AfntrAl 
I - t in u ii
3-Fatdln(
4 - H i a i l l i i | - 4 t r * t t h t
•  'T m tU n i  3-Pl8ylBf 
t-Drtnfclnf 
»-Br**41n|
51.
0 -U p  ahead
1-up aide
3 -U p  moving 
3 ‘Level ahead 
4 'Level aide
5-Level moving
6-Down ahead 
7‘ Dovn aide
8-Down moving
33. TtU BoitUan
0 -U p
1-up »4||l0f
2‘ Level
3-Level vaggin |
4 -D o v n
5‘ Oown w a g g in g
6 -T u c k « d  u n d e r
0 0 - W a lk  N
0 1 -  "  S
0 2 -  "  E
0 3 -  "  W
04-Trot alow N
05- " S
06- E
07- " W
06-Trot fait N
06- " S
10- E
11- W 
12‘Run N18- " 3
14- " E
15- " W
16-Bedded on ctomach
17-Beddad on aide 
16-Slt down
16-Sit up
30-Stand
31-Jump
23-Scf*tchlng
23-Yavning
34-Chewing, a# on bone#
3 5 -E a t in g
36-Rum Inating 
3 7-Nuralng
26-Llcklng 
36-Sniff ing
30-Touching 
SI-Touching noae#
32-Ribbing
33-Railing
14-Pafltlhg 
36-How ling
36-Whlning
37-Barking
36-Snorting
36-Hldlng 
40'Frtetlng  
41 -Diilurbed 
43 Alert
43-Aggreaalve
44-Stamping forefoot
45-Hem alaahing 
4 i ‘Kieklngp no contact 
4?-Kicking, contact 
48-Klcking. unknown 
48-Bite
90-Kip
51-Contact-lnjury
53-Contact-no injury 
63-Contact-unknown 
84-Chaae. aucceaaful
55-Chaae. unaucceaeful
56-Chaae. unknown
57-Poimce. aucceaaful
16-Pounce, unaucceaaful
59-Pounce, unknown
60-KlU made
61-Dead. pred. kill
83 -D e a d , not pred k i l l
63-Dead, unknown
64-Out of eight
69-lgnore other apcciea 
66
67-
66
68
70-
5 5 -5 7 . Minriec. apeclftc 
b e n a v io r  gbeerved
5 8 -5 9 . 5pe c ;& a  B 
0 0 '0 9 -S a m c  as S p e c ie #  A
1 0 -V a g ra n t  s h re w
11 -S n ow a h oe  h e re
12 - M t .  c o t to n ta i l
1 3 -C o lu m b ia n  g rd .  s q u i r r e l  
1 4 "Y e l lo w  p in e  c h ip m u n k
1 5 -R e d  e q u l r r e l
16-P o c k e t gopher
1 7 -D e e r  m o u a e
1 8 -M e a d o w  v o le
1 0 - M t .  v o le  
2 0 - L o n g ta i l  v o le  
3 1 - M ic r g t u i  app.
32 -  U n kn o w n  e m a i l  m a m m a l 
3 3 -M u a k ra t
2 4 -H o u a e  m ouae
2 5 - P o rc u p in e
2 6 - B la c k  b e a r
2 7 -R a c c o o n
2 8 - M in k
2 0 - S tr lp e d  sk-ur.k 
3 0 - B id g (  r  
31 -B o b c a t
3 2 -C a n a d a  goose
3 3 - M a l la r d
3 4 - B lu e -w in g  le a l
3 3 - G r e e n - w in g  te a l
3 6 - R e d - ta i l  haw k
3 7 - F o u fh - le g g e d  h aw k
3 8 - M a r a h  h a w k  
39 S p a rro w  haw k
4 0 - B lu e  g r o o ie
4 1 -R in g -n e c k e d  p h e a s a n t
4 2 -C h u c k a r
4 3 -G ra y  p a r t r id g e
4 4 - K i l ld e e i
4 5 - M o u rn ln g  dove
4 6 -G re a t  h o rn e d  o w l
4 7 - K lg h t  h»w k
4 8 -M a g p ie
4 6 -R a v e n  
5 0 -C ro w
51 - N u tc ra c k e i
5 2 -R o b m
5 3 - S ta r l ln g
5 4 -M e a d o w la rk
5 5 -R e d -w in g  b lk b l r d
5 6 - B r e w e r '#  b ik b i r d
3 7 -V e a p e r  a p a r ro w
5 0 -U n k n o w n  e m a i l  b i r d  
5 9 -U n k n o w n  m e d . b ir d  
# 0 - U n kn o w n  la rg e  b i r d  
61 -R a tt le s n a k e  
6 3 -S n ake
6 3 -
64-
6 5 -
6 0 -6 1 .  G ro u p  S ize
6 2 -7 1 . G ro u p  c o m p .
I
A M
A F
VA
V
72. G e n e ra l b e h a v io r  
S am e a# a bo ve .
7 3 -7 4 . S p e c if ic  b e h a v io r  
S am e a# above
7 5 -7 7 . M ln :# e c .  o f s p e c i f ic  
b e h a v io r  o b e e rv e d
7 0 -8 0 . D is ta n c e  to  n e a re s t  
c o y o te  m  y d a .
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1975 A R E A  IN F O R M A T IO N  FO R  P R E D A T O R  S U R V E Y  L IN E
O b s e rv e r  K I I C H I L  County and S tate________________________
L in e  N o .______________________ D ates S urvey  Run _____________________________
I ,  L A N D  S U R F A C E  (e n te r  n u m b e r): P r im a r y _
1. F la t  6.
2 . I r r e g u la r  o r ro ll in g  7.
3 . Sand dunes o r  sand h il ls  8.
4 . H i l ly ,  fo o th ills , b u ttes , m esas 9.
5. M ou n ta in s  10,
1 Secondary_
Canyon lands  
B adlands, r iv e r  b reaks  
R iv e r  o r  s tre a m  bottom s  
S hore lines (la k e s , ocean) 
O th e r
I I .  L A N D  U SE (e n te r  n u m b e r):
1. L iv e s to c k  g ra z in g
2 . F a rm in g
P r im a r y Secondary
5. M in in g
6. N a tio n a l re fu g e , na tiona l 
p a rk , n ational g rass lan d
3. T im b e r  p ro d u c tio n , t im b e re d  n a tio n a l fo re s ts
4 . M i l i t a r y  7. O th e r
V E f îE T A T IO N  (e n te r  n u m b er): P r im a r y 5  Secondary 7
1. C o n ife r  fo re s t 8. M a rs h
2 . B ro a d le a f o r  deciduous fo re s t 9. A g r ic u ltu ra l croplands
3. M ix e d  c o n ife r and b ro a d le a f fo re s t 10. M ixed  a g r ic . crop land and co n ife r  
fo re s t
4. Shrubs 11. M ixed  a g r ic . crop land  and b ro a d le a f  
fo re s t
5. G ra s s la n d s 12. M ixed  a g r ic . crop lands and shrubs
6. M ix e d  fo re s t and g rass lan d s 13. M ixed  a g r ic . croplands and 
g rass lan d s
7. M ix e d  shrubs and g rass lan d s 14, O th e r
IV .  C O Y O T E  C O N T R O L
D e g re e  o f coyote popu la tion  red u ctio n  ach ieved  fro m  Ju ly  1974 to June 1975
(c ir c le  one): Q  none 2 . poor 3. m o d era te  4. good
D e g re e  of coyote dam age su p p ress io n  ach ieved  fro m  J u ly  1974 to  June 1975 
( c ir c le  one): @  none 2 . poor 3. m o d era te  4. good
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
A P P E N D I X  B
T O T A L  P O P U L A T I O N ,  Y O U N G :  100 F E M A L E S  R A T IO ,  A N D  
H A R V E S T  F O R  U N G U L A T E S  O N  T H E  R A N G E  
(A n o n y m o u s  1 9 5 6 -7 5 )
T o t a l  w in t e r  p o p u la t io n  
Y o u n g :1 0 0  f e m a le s  in  Sept. -  O c t .  
H a r v e s t  fo r  e n t i r e  y e a r
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Ins tructions
C om plete  one of these fo rm s  fo r  each p re d a to r su rvey  lin e . F i l l  in your nam e, countv 
sta te , line  num ber, and inc lus ive  dates you checked your s u rv e y  lin e .
I. LA N D  S U R FA C E
This  in fo rm ation  re fe rs  to the land fea tu res  o r su rface  of the land in the 
genera l v ic in ity  of your 1 5 -m ile  su rvey  l in e --w h e th e r  it is f la t , h illy , 
m ountainous, etc . By g en era l v ic in ity , we m ean the land su rfa c e  a p p ro x im a te ly  
3 m iles  on e ith e r side and along the e n tire  length of your s u rv e y  lin e . It  
does not re fe r  to the vegetation  p resen t. Select the ap p ro p ria te  ca teg o ry  
describ ing  the p r im a ry  land su rface  in the g e n e ra l v ic in ity  of your lin e  and 
en ter the category  num ber in the space prov ided . I f  a secondary  (less  
p re v a le n t) land su rface  categ o ry  is a lso  p resen t, ind icate  the a p p ro p ria te  
category  num ber in the space p rovided . I f  none of the c a teg o ries  apply to  
your lin e , b r ie f ly  d escrib e  as best you can a fte r  the ca teg o ry  "O th e r. "
I I .  L A N D  USE
This  re fe rs  to  the p r im a ry  and secondary  uses of the land  in the g en era l 
v ic in ity  of your s u rv e y  lin e . In d ica te , by n um ber, how the land is used.
I f  none of the categ o ries  apply, ind icate  the type of use in the "O th e r"  
category .
I I I .  V E G E T A T IO N
This  re fe rs  to the p r im a ry  and secondary predom inan t c lasses of vegetation  
in the gen era l v ic in ity  of your lin e  (ap p ro x im a te ly  3 m ile s  on e ith e r  side  
and along its e n tire  length). As an exam ple , the m a jo r  p o rtio n  of your lin e  
m ay run  through g rasslands. You would th e re fo re  p lace the num ber 5 in  the 
" P r im a ry "  space. H ow ever, in one o r two p laces , the lin e  runs through som e  
pine fo re s t (co n ife r fo re s t) . You would th e re fo re  e n te r the num ber ^  in the  
"Secondary" space provided .
Under some c ircu m stan ces , none of the land s u rfa c e , land use, o r vegetation  
categories  w ill f i t  conditions along som e of the su rv e y  lin e s . W hen th is  
IS the s ituation , the "O th e r"  ca tegory  should be used.
IV . C O Y O T E  C O N T R O L
U nder th is heading, you should es tim ate  w hat, in your opinion, is the s ing le  
best o r most ap p ro p ria te  category . A gain , cons ider the am ount of coyote  
reduction  o r dam age suppression in the g en era l v ic in ity  of your line  du rin g  
the p eriod  Ju ly  1974 through June 1975. Take into account co n tro l w o rk  
c a rr ie d  out by stockm en as w e ll as by governm ent agencies .
By "coyote population reduction , " we m ean the extent o r  degree to w hich over a ll 
coyote num bers have been reduced in the g en era l v ic in ity  of your lin e . "D e g re e  
of coyote dam age suppression" means to what extent stock k ill in g  has been  
affected  by p re d a to r con tro l a c tiv it ie s  during  the p erio d  Ju ly  1974 through  
June 1975.
I f  you have any questions concerning th is  q u e s tio n n a ire , ask  your s u p e rv is o r  
fo r  help in f i l l in g  i t  out.
R e tu rn  th is fo rm , along w ith  your five  d a ily  re p o rt  fo rm s , to your s u p e rv is o r .
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